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★ WATCH* 


ULTIMATE ADVENTURES 

® PACKAGE ® ^ 


On channel 9/WIN every Saturday at 
4pni from Saturday 23 May. 

Check your local TV guide for more information. 



• Watch AG Adventures on Channel 
9/WIN to collect the code word and 
then head to AGadventures.com.au 
to enter 


• Or Text/SMS your name and post 
code to 1995 2010 



1n cmociation with: 



f^MERCURT LOWRANCE 


Competition commences 1 1/04/15 and closes 30/09/15. For full terms and conditions, please visit 
www.tradeboats.com.au/competitions. Winner will be drawn on 03/11/15. Competition authorised 
under permit numbers: NSW LTPS/15/02076, ACT TP 15/05161, TP VIC 15/543, SAT15/444 
Premium SMS cost will not exceed 55c. Australian entrants must have premium service access to 
enter via SMS. Maximum cost of 1900 call is 55c. Calls from mobile and pay phones may attract 
a higher rate. Service provider: TELADS Communications Group. Level 20, Como Tower, 644 Chapel 
Street, South Yarra, VIC 3141. Entrants under 18 years old must obtain account holder’s consent to 
enter. Helpline: 1300650940. Final three episodes air at 3.30pm. 
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ASTABICRAFT1650 FISHER 


The Stabicraft exemplifies safety and handling, and when combined with a 
market-leading Mercury lOOhp Command Thrust outboard gives the perfect 
mix of performance and economy. Depth-sounding, GPS tracking and great 
sounds come from a suite of range-topping Lowrance electronics, while 
towing is made easy by the superb all-alloy Transtyle trailer, complete with 
stainless-steel braking system and torsion suspension. 









A MAJESTIC SIERRA XTREME OFF-ROAD CARAVAN 


The ultimate adventure needs the ultimate adventure rig. Enter the 
Majestic Sierra Xtreme caravan and Stabicraft 1650 Fisher boat. The 
Sierra Xtreme combines a Gin Austrail chassis with Simplicity suspension 
and 15in alloy wheels with a 190L water capacity for long stays out in the 
bush. Internal comforts include a washing machine, toilet and shower and 
a well-equipped kitchen - you’ll never want to go home! 
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From headline-grabbers like Scientology 
to lesser-known groups such as the 
Twelves Tribes, we go inside the strange 
world of cults and sects. 


Beavers are a shy lot. But one photographer 
managed to get up close and personal with 
the notoriously reserved rodents - and was 
rewarded with some truly unique images. 
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Symmetry is everywhere in nature - it can be 
seen in human embryos, animals and plants. 
So is the answer to the biggest questions 


72 


There are 1 4 tech-savvy people, drawn from 
all four corners of the globe, whose job it is 
to ensure that the internet remains secure 


about life hidden within it? 


■ and save the world from catastrophe. 



CONTENTS 

AUGUST 2015 



PLEASE STAND ' UP 


Pluto is one of the last mysteries of our solar 
system. Right now, a space probe is due to 
research the dwarf planet for the very first 
time and bring its dark secrets to light. 
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Many fatal decisions have been made during 
the course of history. But what would the 
world look like if Philip II, Napoleon or 
Lincoln had chosen a different path? 


3 issues for 
just $6! 


Subscribe today and get 
three issues for just $6 (that’s 
a 71% saving) See page 20 
now for more details. . . 
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GET BONUS VIDEOS, _ 
PHOTOS AND FACTS THEWEWA 
ON YOUR MOBILE! 


MASnR BUILDERS 

See how beavers go about building 
their dams. It’s genius! p24 

SOLAR SYSTEM JOURNEY 

Take an incredible animated 
ride through the cosmos p35 

NATURE’S SYMMETRY 

Marvel at its stunning beauty p66 

THE AMAZING INTERNET 

Learu 40 facts about the 
inf nrmatiou superhighway p75 

More great extras throughout the issue! 
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SIMPLY DOWNLOAD THE FREE 
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OR GOOGLE PLAY, FOCUS YOUR 
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$27.99 (9 issues) or $49.99 (12 issues). 
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WELCOME 
FROM THE 
EDITOR 


Crosses burning orange against a black sky; 
faceless men in white robes and hoods; 
Confederate flags flapping in the breeze. 
There’s arguably no more sinister symbolism 
than that of the Ku Klux Klan - and 
that’s coming from a white Anglo living 
in modern-day Australia. You can only 
imagine the fear conjured up by those 
costumes if you were African-American 
and called the US Southern states your 
home any time before the 1970s. 

Compared to its 1920s heyday, when the 
Klan had six million members, the group is 
now small potatoes - weakened by social 
advancements, political progress and to be 
blunt, the fact that Americans clearly aren’t 
as stupid as they used to be. 

But the Klan never completely 
died out. And having a black 
president has only fuelled the 
KKK’s hatred. Since Barack Obama’s 
election in 2008, membership 
has been on the rise again. 

Of course, not all cults are created 
equal. They don’t all preach race hate. 
They’re not all pockmarked by violent 
histories. Some of the movements 
featured in this issue probably 
wouldn’t even like being called cult 
(where does a new-age religion end 
and a cult start?). But what they 
do share are strangely compelling 
pasts, strict rules and strange rituals. 
Whether these cults are harmlessly 
weird - or something more - is still 
up for debate. Vince Jackson, Editor 
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AMAZING PHOTO 


SKY’S THE LIMIT 

The Solar Impulse 2 soars over 
Abu Dhabi. The groundbreaking 
plane was co-developed by Swiss 
entrepreneur Bertrand Piccard, seen 
[far right] preparing for a test-flight. 
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No fuel? No problem! This record- 
breaking plane made history by flying 
around the world on solar power alone 



A private airport in Abu Dhabi; it’s just after seven in the 
morning, and the sun is still low on the horizon as an 
aeroplane taxis along the runway and heads for the 
sky. But there’s one thing in particular that sets this 
plane apart from the other jets thundering down the tarmac: 
it isn’t carrying a single drop of fuel. 

Its name is Solar Impulse 2, a long-range solar-powered plane 
developed by Swiss entrepreneurs Andre Borschberg and Bertrand 
Piccard. The takeoff from Abu Dhabi marks the first milestone in 
a historic project: over the next five months, the men hope to be 
the first to circumnavigate the globe in a plane propelled purely by 
sunlight. Once all 12 flight legs have been completed, the aircraft 
will have travelled 32,000 kilometres - and made aviation history. 

The sun seeker owes its lift to 17,000 photovoltaic cells covering 
the wings and fuselage, which generate enough power to supply 
its four electric motors. Unlike earlier solar planes. Solar Impulse’s 
light-maximising design allows it to fly through the night. The 
razor-thin solar panels recharge the 164kWh lithium battery in 
daylight, storing energy that can power the plane long past sunset. 

Nocturnal flying abilities aren’t the only thing that make Solar 
Impulse 2 unique. At 72 metres, the aircraft’s wingspan surpasses 
that of a Boeing 747, but its carbon fibre body is three times lighter 
than paper. Weighing less than your average car, the cockpit is so 
cramped that Borschberg and Piccard will take turns flying solo. 
Rigorous training has prepared the duo for life in the unpressurised 
cabin: meditation and 20-minute naps will replace proper sleep, 
while a wristband alarm can wake the pilot should the autopilot 
fail. A parachute and life raft are also carried - just in case. 

The pair’s stamina will be tested during gruelling stints across 
the open ocean, with the longest stretch - from Nanjing in China 
to Hawaii - taking five days of non-stop flying to complete. To 
conserve energy, maximum speed is only 140km/h, and just half 
this during the night to eke out the stored electricity until sunrise. 

Exactly 13 hours after taking off in Abu Dhabi, Borschberg glides 
Solar Impulse 2 to a halt in Muscat, Oman. The 435-km trip has 
taken 13 times as long as a fuel-burning commercial jet would. 

But the pilots say that their mission is not to mimic, or replace, 
modern airliners. The team hope to promote awareness of clean 
energy - and “inspire the world’’. Having smashed several world 
records already. Solar Impulse 2 is on track to do just that. □ 
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Some are secretive, some are manipulative. 
Some live by strict, sometimes bizarre rules. 
Wherever you are on the planet, chances are 
there’s a cult or sect operating near you today 


a RELIGIOUS GROUP, With 
anti-Catholic sentiments. 
Imperial Wizard Frank 

Klan: “We’re a Christian 
organisation.” 







“WE HATE 
HOMOSEXUALITY, 
ORUGS, ABORTION, 
RAGE-MIXING. THESE 
THINGS GG AGAINST 
GGO’SLAW 
ANO THEY ARE 
OESTROYINGALL 
WHITE NATIGNS” 


Although white was the traditional colour for 
robes in the 20th century, some Klans now 
use DIFFERENT SHADES to denote rank. 
Purple or blue is worn by Imperial Wizards. 
Dther shades include green, gold and red. 
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WORLD EVENTS 


RAGE HATERS BAGK ON THE RISE 

FORMED: 1865 /MEMBERS: ID, ODD 

T he burning crosses, the lynching from trees, the 
menacing white hoods; since forming in 1865 in 
an effort to overthrow Republican state governments 
in the South, the Ku Klux Klan (KKK) has been 
synonymous with racial hatred. From a peak of six 
million in 1924-25, membership has now dropped 
to around 10,000. But as Ron Stallworth, a (black) 
undercover US cop who managed to infiltrate the 
KKK, points out: “The very fact that it exists is what 
America should be concerned about.” In common 
with modern terrorism groups such as al-Qaeda 
and Islamic State, the Klan is no longer one central 
organisation, instead spanning a number of small 
independent chapters, mainly concentrated in the 
American South. While their original rhetoric sought to 
drive African-Americans from the US, preserving what 
they termed the “purity” of American society, lately 
their messages have broadened to incorporate wider 
issues, including illegal immigration, gay marriage, 
crime and poverty. The Klan has also affiliated with 
neo-Nazi groups who share their white supremacist 
vision. Ironically, having an African-American president 
in Barack Obama may be galvanising the KKK rather 
than killing it off. Civil rights watchdog, the Southern 
Poverty Law Centre, estimates that the number of 
Klan cells have ballooned from 149 in 2008 (the year 
Obama became president) to an all-time high of 1 ,360 
in 2012. The UK’s Daily Mirror reported last year that 
the KKK, fuelled by resentment of their black leader, 
was engaged in a “recruitment drive” in towns that 
straddled the Mason-Dixon Line, the traditional divide 
between the North and South. But it’s not just locally 
that the new KKK have been hunting recruits; activity 
has been reported in Canada, the UK and even here in 
Australia. In 2009, Imperial Wizard of the Ku Klux Klan 
in Australia, David Palmer, claimed that several of 
his members had secretly joined the far-right party 
Australia First. Since then, Travis Pierce, who 
represents an Arkansas branch of the Klan has said 
he receives hundreds of letters and emails from white 
supremacists in Australia asking “how do I get a Klan 
group started in their area”. > 







Raelists want to build a $20 
million Raelian Embassy for 
Extraterrestrials, which 
would serve as a LANDING 
PAD FDR ALIEN SPACESHIPS. 


Former French journalist 
Claudi Vorilhon - now known 
as “Raer’-says he started 
the cult after a MEETING 
WITH ALIENS in the early-70s. 


Raelists use the SWASTIKA 
AS ITS SYMBDL, in attempt 
to restore its original 
meaning as a sign of 
peace and good luck. 


‘RAELISM I 

SEX-OBSESSED UFO CULT 

FORMED: 1974 /MEMBERS: 65,000 


'br'almost three decades, Raelism 


founded in 

^ I 1 974 by former French journalist Claudi Vorilhon 

- flew under the radar of mainstream culture; this 
despite their controversial belief that life on Earth 
was created by an advanced alien species called 
'Elohim’. It wasn’t until 2002 that Raelists started 
attracting bad press when one of its American 
bishops, Brigitte Boisselier, claimed the movement 

- in association with US-based company Clonaid - 
' had cloned the first human, a baby girl called Eve. 

The subject of human cloning is a fundamental 
belief in Raelism, through which the group believe 
humanity can earn eternal life. Vorilhon believes 
that stopping human cloning advances is similar 
to outlawing advances in “antibiotics, blood 
transfusions and vaccines”. But since the cloned 
, child’s existence has never been verified, critics are 
^ suspicious of the group’s motives. Florida attorney 
Bernard Siegal, who sued Clonaid for custody of the 
supposed baby, discovered during investigations 
that Clonaid had no address or board of directors. 

“I came away completely convinced it was a 
fraudulent claim and publicity stunt, and that 
K Clonaid was a sham,” he says. Raelism has also 
been accused of blatantly using sex to recruit new 
members (the group have a Go Topless Day for 
women, and believe in “sensual medication” 
practices). Documentary maker Abdullah Hashem 
secretly filmed a Raelism seminar in Las Vegas, 

Ef saying: “There are a lot of people [at these seminars] 
who believe in aliens, and all these beautiful women 
■H who will have sex with you even though you’re a 
dork. And that’s why most people are there.” 






In 1982, Sun Myung Moon 
was convicted in the US 
of FALSIFYING TAX 
RETURNS, and served 
18 months in prison. 


At the start of each mass 
wedding, couples must 
STRIKE EACH OTHER THREE 
TIMES to symbolically 
mark an end of sin. 


S un Myung Moon was 16 years old when, he 
claims, Jesus came to him on a Korean hillside, 
informing Moon that he was Christ’s chosen 
successor. When he died 76 years later in 2012, the 
'new messiah’ had built a church boasting disciples 
- or Moonies - in 180 countries, with membership 
estimates ranging from 100,000 up to seven million. 

In this time, the charismatic Moon also created 
a global business empire, with interests in 
publishing, universities and even making weapons. 
The Unification Church, a mix of Christianity, 
Confucianism, Shamanism and anti-Communism, 
is now run by his son Hyung-il Moon. It’s still best 
known for its mass public weddings, the most recent 
of which took place in the South Korean capital 
Seoul, with 3,800 couples, some of whom had only 
met days earlier. Why? Well, the Church’s founder 


believed that romantic love resulted in sexual 
promiscuity and dysfunctional societies; by matching 
couples, often across cultural lines. Moon reckoned 
he could craft a world that was free of sin. As part of 
the wedding ritual, couples must abstain from sex 
for 40 days to prove their marriage is on a higher 
level. Then they consummate their relationship over 
three days, using sexual positions dictated by Moon. 
Throughout its history, the Church has been unable 
to shake its reputation for brainwashing members 
into obeying its kooky rules. Former Moonie Steve 
Hassan, who spent two years with the cult, recalls 
how members had to fundraise at least $100 a day 
otherwise they wouldn’t be allowed to sleep. On one 
occasion, Hassan was so tired, he crashed his car. 
“They gave me tapes of Moon’s speeches to listen to 
in hospital when I was recovering,” he says. > 


MOONIES (UNIFICATION CHURCH) 

CULT OF THE MASS WEDDING 

FORMED: 19S4/ MEMBERS: 100.000 





CULT BECOMES RELIGION 

FORMED: 19S4/ MEMBERS: 2S, 000 


C ult? Religion? A mix of both? That depends where 
you are in the world. Australia has ruled Scientology 
to be a religion - as have authorities in the US, Italy, 
South Africa, Sweden and New Zealand, among others. 

In Israel and France, it’s labelled a cult; other nations 
simply refuse to give it religious status. Whether you 
believe the group’s lofty membership claims (in 2007, a 
church official pegged it at 3.5 million in the US) or those 
of a 2008 survey which put the number at 25,000, 
Scientology’s notoriety is as potent as ever. Going Clear, 
a new HBO documentary based on a scathing literary 
expose by Lawrence Wright, draws on many of the 
criticisms levelled against the group since it was founded 
in 1954, [see top right for the group’s beliefs]. Among 
them are the following five major claims: 1) the 
organisation’s Rehabilitation Project Force is nothing 
more than a prison where inmates, members who’ve 
broken Scientology’s rules and policies, are made to 
: _ perform humiliating tasks, sometimes it’s alleged in 


Unlike some belief systems, 
Scientologists DOES NOT 
HAVE A SET DOGMA that it 
imposes on followers. 


13 

Courses that help you 
progress through the various 
stages of your “development” 
^ can COST UP TO $1,400. 










spouses and family; 2) Scientology’s private security 
force physically harass those who speak out against 
them; 3) the group records the lifetime confessions of its 
members, with a view to using them for blackmail; 4) 
Scientology’s bombardment of the IRS with lawsuits (at 
one point, there were 2,400) was a ploy to ensure its 
tax-free status in the US during the early 1990s; 5) the 
movie even suggests the group tried to arrange romantic 
relationships for star member Tom Cruise. Scientology 
vehemently denies all of these accusations. “By our 
calculation, the film on average includes at least one 



WHAT ARE SCIENTOLOGY’S 
CORE BELIEFS? 



Sc^mfology's US West Coast 
^HQ isXnown as Big Blue after 
^^^istinctive paint joiJi The 
group successfully lobbied for 
an^djacent road to be named 
~ l^bn Hubbard Way, after 
infamou^Tbunder. 


When members sign up to 
Scientology, they make a 
ONE-BILLION-YEAR PLEOGE 
“to symbolise their eternal 
commitment to the religion”. 


'-'Si 


major error every two minutes,” reads a group statement. 
As World of Knowledge went to press, Scientology’s 
lawyers had stopped Going Clear being shown in the UK, 
but it was due for an Australian release in mid-June. 
Today, Australia is a major base for Scientology’s global 
operations. Their headquarters in Sydney’s CBD 
underwent a $14 million refurbishment last year, while 
a new $1 9 million centre for the Asia region will be ^ 
built in West Chatswood, on the city’s North Shore. 


Auditing is Scientoiogy’s name for a counseiiing 
session, conducted one-on-one with an auditor, 
in which members can “remove barriers” 
and “unwanted conditions” to improve their 
spirituai weii-being. Members must wear 
an E-meter device throughout, which measures 
eiectricai resistance in the body, and 
supposedly signals to the auditor the presence 
of potential traumas, known as engrams. These 
methods have never been scientifically proven 
to work. Members move up tbe ranks by 
combining more complex auditing sessions 
with studies of Hubbard's scriptures. 


The group was founded in 1954 by science 
fiction writer Rob L. Hubbard. His writings 
teach that 75 million years ago, an 
intergalactic tyrant called Xenu brought 
billions of people - i.e. aliens - to Earth, 
who were then stacked around volcanoes 
and killed with hydrogen bombs. The spirits 
of these aliens have since clung to humans, 
causing us spiritual harm. However, proper 
access to these teachings is restricted to 
those who reach high levels of authorisation 
through the group’s auditing process [see 
below], and Scientology publicly denies any 
association with aliens. Spiritual development 
is high on the group’s agenda; the aim is to 
become aware of your existence, and your 
relationship to God, or the ‘Supreme Being’. 

HOWDOMEMDERS 
MOVE OP THE RANKS? 
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Before the Tokyo 
attacks, Aum TESTED 
ITS SARIN GAS ON 
SHEEP at Banjawarn 
Station, a remote 
pastoral region in 
Western Australia. 


In January 2015, 
Japan’s Public 
Security Examination 
Commission declared 
TWO AUM SPIN-OFF 
GROUPS would remain 
under surveillance for 
three years. 


I t’s on the morning of March 20, 1995, that the 
world first hears about Japanese Doomsday cult 
Aum Shinrikyo. In five co-ordinated attacks, deadly 
sarin gas is released into the Tokyo subway system, 
killing 12 people. Fifty others are severely injured; 
another 1 ,000 suffer serious vision problems as a 
result of the nerve agent. When police raid the cult’s 
HQ, they find explosives, chemical weapons, 
biological agents, and even an Ebola virus which 
has been delivered from Zaire. Millions of dollars in 
gold and cash are found inside a safe, the proceeds 
of LSD and methamphetamine labs also discovered 
on-site. The mastermind of Aum’s operations, Shoko 
Asahara, is arrested over the following months and 
eventually sentenced to death by hanging in what is 
dubbed “the trial of the century” by the Japanese 
press. While Asahara’s doctrine drew upon an 
eclectic set of beliefs, including Tibetan Buddhism, 
Hinduism, yoga and even the work of Nostradamus, 
the extremist claimed to have prophetic visions of 
an impending doomsday, including a third world war 
started by the United States, ending in a nuclear 
Armageddon. Though his motivation for the Tokyo 
attacks has never fully come tojjght, prosecuting 


state lawyers claim that Asahara was attempting to 
“overthrow the government and install himself in the 
position of Emperor of Japan”. Twenty years later, 
despite the arrest of 189 alleged perpetrators, and 
13 death sentences, Aum Shinrikyo is still very much 
alive. Japanese authorities believe the group now 
has around 2,100 members, and is actively seeking 
new followers under the name of ‘Aleph’ but using 
Shoko Asahara’s teachings as its recruiting tool. 
Astonishingly, as World of Knowledge went to press, 
Asahara had yet to be executed; his death had 
been delayed in light of trials of the last known 
Aum members being finalised. > 







Twelve Tribes women 
are subservient to their 
husbands. CONTRACEPTION 
IS FORBIOOEN, and 
families of at least seven 
children are expected. 


New recruits are 
often GIVEN NEW 
HEBREW NAMES 
when they join. 


A n instrument of love, not punishment.” That’s 
how former Australian Twelve Tribes recruit 
Matthew Klein describes the cult’s attitude towards 
spanking children. The sect, which these days 
mainly operates out of Picton, New South Wales, 
takes a notoriously hard line with child discipline. 

Its 267-page Child Training Manual, written by 
the group’s leader Elbert Eugene Spriggs, offers 
followers guidance on when, why and how to 
hit their kids, even stating that “stripes or marks 
from loving discipline show love by the parent’. 
Furthermore, children aren’t allowed to have toys, 
play games or partake in anything involving make- 
believe or fantasy. Even whistling is out of bounds. 
Spriggs, a former high-school guidance counsellor 
and carnival showman, founded Twelve Tribes 
in Chattanooga, Tennessee, in 1972; through a 
combination of Christianity and Judaism, the group 


seeks to recreate the 12 tribes of Israel, thus 
facilitating the return of Jesus (often referred to 
by his Hebrew name, Yahshua). Like America’s 
infamous Amish communities, members live 
communally and self-sufficiently, rising early and 
obeying strict daily schedules, while shunning the 
trappings of modern life such as technology and 
medical care. A Twelve Tribes commune in Bavaria, 
Germany, made headlines in 2013 when Wolfram 
Kuhnigk, an undercover reporter from the RLT 
network, filmed six adults beating six children 
with a total of 83 strokes of the cane. “Seeing 
this systematic beating made me want to weep,” 
said Kuhnigk. German police subsequently 
raided two Twelve Tribes communities, removing 
40 children and placing them in foster homes. 

One 19-year-old member, who fled the group 
aged 14, confessed to Kuhnigk that he was 
once beaten for imitating an aeroplane. 






SMARTER IN 60 SECONDS... 


4 FASCINATING QUESTIONS ABOUT CULTS 



COMMIT MASS SUICIDE? 

0 Before the 9/11 terror attacks in 2001, the tragedy that 
unfolded in the small Guyanese settlement dubbed 
Jonestown represented the single largest loss of US 
civilian lives in a non-natural disaster. Jim Jones flew 
members of his cult, the Peoples Temple, to the South 
American nation, promising followers a utopian life in the 
jungle. But in reality, he’d fled America to escape accusations 
that members had been forced to give up their possessions, 
homes and even their children. In 1978, US Congressman Leo 
J Ryan flew to Guyana as rumours of ill-treatment escalated. 
Ryan and four of his delegates were murdered. That same day, 
on November 18, the increasingly delusional Jones instructed 
more than 900 of his members to drink poison-laced punch. 
Some women even poisoned their babies. 


WHAT ARE THE ODDS OF 
SOMEONE JOINING A CULT? 

O In the US, cults are so widespread there’s a four times greater 
chance of someone joining one than there is developing AIDS, 
says cult expert Dr Paul Martin. After crunching numbers, 
the academic states there’s a 90 times greater chance of joining 
a cult than catching measles, or 45,000 times greater chance than 
contracting polio. In the US alone, there’s believed to be around 
5,000 groups who could be identified as cults. 




ARE CERTAIN PERSONALITY 
TYPES EASIER TO RECRUIT? 

Cult member^ are plucked from all walks of life. But according 
f W to psychologist Michael Langone, certain personality traits 

make you more susceptible to recruitment. These include 
unassertiveness (a tendency to not question authority), dependency 
(the need to belong to something), naive idealism (the belief that 
everyone is, at heart, good) and a desire for spiritual meaning (the 
feeling you’re on Earth to fulfil a higher purpose). Nearly all new 
recruits join during times of heightened stress in their lives, 
says Langone, something which cults look to exploit. 
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CAN CULTS 
REWIRE THE 

HUMAN 

BRAIN? 


0 Diane Benscoter is now 
a motivational speaker, 
but during her youth the 
psychologist spent five years 
as a Moonie. When she 
* escaped the cult, she started 
wondering what happened to 
her brain during this period. 
Benscoter now believes that 
she and other cult recruits 
are subject to “viral memetic 
infections”; in other words, the 
messages that cults peddle 
move from brain to brain in 


society, operating similar to 
a virus. “A virus works best 
with people who have 
a compromised immune 
system,” she says. “Easy 
answers to complex questions 
are appealing when you’re 
emotionally vulnerable. 
Circular logic takes over. [Sun 
Myung] Moon is at one with 
God... God is going to fix all 
the problems in the world.... 
and all I have to do is 
humbly follow.” O 
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BUILDING TRUST 


Beavers are extremely shy and avoid any ' 
form of contact with humans. Over the 
course of ten years, however, photographer 
Christian Kutschenreiter built up a 
relationship with the-forest and river 
dwellers. The result is this unique photo 
of three kits (young beavers) on a branch. 








For the first time, a photographer has succeeded in 


winning the trust of an entire generation of beavers 
* - and for his efforts, he’s been rewarded with far 


more than just the best picture of his life 








MASTER BUILDERS! 

Use the free viewa app and scan this 
page to watch amazing footage of 
beavers buiiding dams. And more! 


im. 



PERFECTLY ADAPTED 


With a bodyweight of up to 35kg, 
a beaver can weigh as much 
as a labrador. Their plump, 
stocky bodies have one major 
advantage: they lose very little 
body heat when in the water. The 
rodents are also perfectly suited 
to their habitat in other ways - 
their ears ciose automaticaliy 
when they dive and their eyes 
are protected by a transparent 
layer of skin that prevents water 
from entering. 


STEERING WHEEL 

Beavers use their tail as a kind 
of fin to steer whiie swimming. 

In winter, though, it has another 
vital function: energy storage. 
The tail consists of up to 60% 
fat, and this winter blubber is an 
important source of energy. 




WINTER SPECIALIST 


Thanks to their inbuilt armour against the 
cold, beavers can withstand temperatures far 
below zero. Their dens are so well insulated 
that beavers don’t even need to hibernate. 



^^avers never take time off - tnq 
^ are constantly improving their 
>They carry the building mateti^ 
with their paws - their advapci^ 
motor skills match up to ours.^ 



SENSE OF TOUCH 

Although beavers have excellent 
senses of smell and hearing, they 
are short-sighted and colour- 
blind. To compensate, they have 
whiskers on their upper lip, 
cheeks and eyes that they can 
use to help orientate themselves. 





HAIRY 

The coat on a beaver’s 
back is not as thick as 
on the rest of its body. 
This is how the animai’s 
body temperature is 
regulated. There are 
just 12,000 hairs per 
square centimetre here 
-compared to 23,000 
everywhere else. 
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Imost every day, for close to ten 
years, Christian Kutschenreiter has 
been on the hunt for the beavers: 
he’s probably hiked through the 
wild forest in Bavaria, southern 
Germany, a thousand times. But 
not once has he dared to dream 
about the miracle that nature has 
presented him with today... 

A RENDEZVOUS WITH 
THE PHANTOM OF 
THE FOREST 

Suddenly, the group appears in 
front of him: a mother beaver and 
her three young kits. Some of the 
most elusive animals on the planet. 
A phantom hiding out in rivers 
and streams - shy at the best 
of times, and even more so 
when they have offspring. Or so 
you’d think. But not this beaver. 
Purposefully, she strides towards 
Christian Kutschenreiter with her 
brood. Then, as if that weren’t 


HOW LONG 
CAN 

BEAVERS 
DIVE FOR? 



ECO ENGINEER 

It’s not only beavers and their 
families that benefit from 
the ecosystems they create. 

In a beaver pond there are. 
typically 20 times more fish « 
than in other waters. 


extraordinary enough, the mother 
lines up her offspring on a dam 
directly in front of him. The furry 
trio, just nine weeks old, are less 
than an arm’s length away from 
him. At this precise moment, the 
laws governing the relationship 
between humans and beavers 
cease to exist. No one has ever 
been so close to a group of young 
beavers before. Little by little, the 
rodents have overcome their 
shyness: “Every year the beavers 
came that little bit closer to me,” 
says Kutschenreiter. “Each 
generation learns from their elders, 
and so - almost as if it was handed 
down in the mother’s milk - they 
learnt that I wasn’t going to hurt 
them.” It is a friendship the like of 
which has never been seen before. 

Eventually the beavers even 
dared touching Kutschenreiter and 


his wife. “They recognised us by 
our voices, our smell, the way we 
walked - and they never showed 
up for other humans,” he said. 
European beavers pair up for life, 
which meant the Kutschenreiters 
got to know 25 little beavers along 
the way. But how do these shy 
animals really live? 

Felling trees, carrying branches, 
building lodges and dams, keeping 
their families in sight - the day-to- 
day tasks of a beaver are not for 
the faint-hearted. The rodent also 
devotes a good deal of time to its 
daily grooming regime. This vital 
task sees a beaver using its claws 
to comb body oil into its fur coat, in 
order to make it waterproof. This 
keeps the beaver warm even when 
swimming in ice-cold water. 

At the age of two or three, the 
young leave home and start their 
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Bettina Kutschenreiter and her ' 
husband Christian visited one ^ 
beaver family over a ten-year^ 
period. Over time the animals 
allowed them to stroke them.'H 


ARE BEAVER 
DAMS 

VISIBLE 

FROM 

SPACE? 


own family close by to their parents. 
After a gestation period of around 
three months, the female gives 
birth to one to three kits (young 
beavers), though in rare cases 
she can birth up to five. 

Up to ten beavers live together 
in a lodge, and it’s here that their 
strong family ties come to the fore. 
All family members are present for 
the birth of new baby beavers. The 
older siblings squeak excitedly 
during the birth, almost as if they 
want to broadcast the happy news 
to the world. Once the ‘little ones’ 
have arrived, it’s often down to the 
‘big ones’ to act as babysitters. 

This is most evident when mum 
heads onto land to search for food, 
whereupon the watchmen in the 
water start to take their jobs very 
seriously. Should danger threaten, 
the animals thwack their tails on 
the water’s surface - the resultant 
splash warns other family members 
that something is amiss. The 
relatives then vanish under the 
surface and can stay submerged 
for up to 15 minutes. Or they 
disappear into their fortress - the 
beaver’s lodge, a true architectural 
masterpiece... 

HOW DO YOU BUILD A 
FORTRESS IN THE WATER? 

A beaver’s lodge can be up to three 
metres high. The entrance is under 
water, meaning the beavers must 
first dive through a kind of tunnel to 
enter the actual living space. It’s an 


intelligent bit of planning: potential 
predators like foxes or wolves have 
no hope of getting in. The area 
where the beavers actually live is 
always above the water’s surface 
so that it remains dry and cosy. But 
what if the water level drops and 
the entrance to the lodge is 
suddenly exposed above the 
waterline? No problem, the beavers 
have got this one covered too. 

They simply build a small dam - 
usually two metres wide and one 
metre high - from branches, reeds 
and other material, which they then 
flesh out with mud. Behind it, the 
dammed water forms a lake. 


Sometimes a dam of this size can 
be completed in just one night, 
whereas a family will need to 
beaver away for about a week to 
construct a ten-metre-long dam. 

As for the biggest beaver dam in 
the world, well, it’s believed that 
the rodents have been working on 
this one for decades... 

Environmental scientist Jean Thie 
discovered an 850-metre-long 
beaver dam in Alberta, Canada, 
while scanning satellite images for 
signs of climate change. Located in 
Wood Buffalo National Park, the 
dam is so large it can even be seen 
from space. Experts believe that > 


AT EYE LEVEL 

A beaver swims just 


a few inches away from 
Christian Kutschenreiter 
“We’re basically part of 
the family," he says of 
the unique encounter. 





PHOTOS: Christian Kutschenreiter (5); Getty Images (2); Louis-Marie Preau; PR 
ILLUSTRATION: DK Images; Getty Images 



TERRITORIAL ARMY 

Beavers deposit an oily liquid called 
castoreum on the boundaries of their 
territory. This creates a ‘scent fence’ 
to keep non-family members away. 


generations of beavers have been 
working on it since the 1970s. 

DO BEAVERS HAVE 
AN ALARM SYSTEM 
FOR FLOODS? 

Beavers build instinctively; if you 
locked them up without access to 
water or building materials, they’d 
probably still carry out the process 
of dam building. It is an instinct 
that can be life-saving. For although 
it’s often claimed that beavers 
are responsible for flooding, the 
opposite is true. The animals take 
note of rising water levels and make 
adjustments to their living quarters 
to ensure they will not flood. 

The way beaver dams are built 
also reduces the speed of river 
currents, purifies the water and 
reduces erosion. Beavers divert 
the water, and in doing so create 
an entirely new ecosystem. Other 
living creatures also feel at home 
in this environment. Plants, insects, 
fish and amphibians can spread to 


an entirely new habitat thanks to 
the beavers. Twenty times more 
fish than are usually found in fresh 
water sources live in beaver pools. 

This reputation for radically 
changing their environment led to 
the rodents being controversially 
reintroduced into the UK in the 
Knapdale Forest, Argyll, during 
2009. The species had died out in 
the country after it was hunted to 
extinction during the 16th century 
for its fur, medicinal value and meat. 

It didn’t fare much better in other 
parts of northern Europe. Indeed, 
it was only during the 1960s that 
numbers began to rise again, 
thanks to a special initiative. So far, 
the species has been successfully 
reintroduced to 24 European 
countries and thousands of beavers 
now call the region’s forests and 
rivers home. And yet, because of 
its reserved nature, the beaver 
remains a recluse, a phantom rarely 
seen face to face. Little wonder 
that it took the Kutschenreiters 
ten years to gain their trust. □ 


AIR CONDITIONING 

The ceiling of the living quarters is 
built to allow air to escape from the 
inside. This is how the temperature 
is regulated inside the living area. 

In winter you can even observe the 
beavers’ breath spiralling out of this 
small chimney. 




WELL-STOCKED PANTRY 

To avoid having to search for food 
during the winter, beavers stock up 
their pantry in the autumn. The food 
is stored underwater - buried in mud 
or weighed down with stones. The 
cold water acts as a refrigerator and 
keeps the supplies fresh for weeks. 
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THE ANATOMY OF A BEAVER'S LODGE 


Beavers count among the best architects in the animai 
kingdom. The hard-working engineers are famous for their 
buildings, constructing dams in lakes and rivers that can be seen 
from a great height. These dams create artificial pools where 


holes) lie underwater, though their living quarters are found 
above the waterline. Despite being made from just branches and 
mud, the lodges are very sturdy - they’re strong enough to 
resist a grizzly bear’s advances. If the water levels rise, the 


the beavers can build their lodges. The lodges are protected beavers simply build their living rooms higher by scraping 


from potential enemies because all entrances and exits (diving building materials from the ceiling and raising their floors. 




[RAZOR SHARP 


The teeth of a beaver are self- 
sharpening: the inner layer of the 
tooth wears down faster than the 
front tooth enamel. The teeth act 
like a kind of chisel which the beavers 
use to gnaw through tree trunks. 


The living area in a beaver’s 
lodge is divided into two 
compartments. One acts as 
a kitchen-diner where food 
is stored and eaten, while 
the other houses the beaver 
kits. They sleep on a soft bed 
made from shredded logs. 







FIGMENT OF THE 
IMAGINATION 


graphic? We’ll have to wait until M 

2015 to find out. That’s because U 

even the best telescopes on Earth J 

can only provide blurry images - I 

the planet is simply too small and I 




No probe has ever visited it. Nor has it ever been photographed in any clear 
detail by a telescope: Pluto is one of the last great mysteries of the solar system. 
But now, at last, mankind is all set for a close encounter with the dwarf planet 



osmic explorers like Alan Stern 
need one thing above all else: 
endless patience. For while ships 
here on Earth only need a couple of 
months to complete their journeys, 
it can take space-faring vessels 
decades to reach their objectives. 

A lot can happen on Earth during 
that time - and that can include an 
astronomical revolution turning the 
whole mission on its head... 

IS IT RIGHT THAT PLUTO 
WAS DOWNGRADED TO 
A DWARF PLANET? 

When the New Horizons space 
probe took off in 2006, under 
the leadership of NASA engineers, 
its target, Pluto, was considered 
the ninth planet in the solar 
system. Shortly afterwards, 
the astronomical community 
downgraded its status and, 
since then, it has officially been 
known as a dwarf planet. But 
why? Pluto’s size and shape has 
remained the same, so the reason 
for the redefinition is down to 
its neighbourhood. 

“A series of discoveries has 
thrown everything we know about 
the architecture of our solar system 
out of the window,” explains Stern. 
Scientists have slowly realised that 
Pluto is in fact the guardian of a 
gigantic and equally unexplored 
region on the very edge of our solar 
system. It’s an environment that no 
one knew anything about 20 years 
ago. An environment composed of 
a ring of ice and rock more than 


a billion kilometres wide, beginning 
just behind Pluto. This debris 
zone receives only one to two 
thousandths of the amount of light 
that reaches the Earth. The Kuiper 
belt - as its known - is therefore 
so dark that even a second Earth 
would be hidden from all but the 
best telescopes. Pluto is so far 
away it takes 250 years to orbit the 
sun at a speed of 1 7,000 kilometres 
per hour. But, on the 14th July 
2015, the New Horizons probe was 
due to bring light to that distant 
darkness and reveal this world to 
humanity for the first time ever. 

Five other ‘Plutos’ have already 
been discovered in the Kuiper belt, 
with one - called Eris - being even 
larger and heavier than the original. 
This was the death knell for Pluto’s 
status as a planet. And an end to 
the discoveries isn’t in sight: “I 
have 1 07 objects with the status 
‘possible dwarf planet’ on the list. 
And another 428 are ‘maybes’,” 
says Mike Brown. 

The planetary scientist from the 
California Institute of Technology 
is one of the astronomers who 
was instrumental in helping along 
the expulsion of Pluto from the 
family of ‘genuine’ planets. Since 
the middle of 2006, the official 
definition has been thus: only 
those bodies that have cleared 
their orbit of other objects can 
be called planets. After 76 years. 


IN PLUTO’S 
CLIMATE 

EARTH 
WOULD 
SHRINK TO 

A DWARF 
PLANET 


the number of the sun’s 
companions has shrunk to eight. 

“Laughable and unscientific,” 
is how Alan Stern describes the 
decision of the International 
Astronomical Union to relegate 
the destination of ‘his’ probe to the 
second tier. “The further a planet 
is from the sun, the larger it must 
be to clear its orbit,” he grumbles. 
“Even the Earth couldn’t fulfill the 
definition of a planet out there. It’s 
like calling a river a stream, just 
because it’s surrounded by other 
major rivers and mountains.” 

HOW DO YOU ACCELERATE 
A CRAFT TO 60,000KM/H? 

Pluto’s mysterious nature is one of 
the reasons for the continuing 
disputes between scientists. We 
know more about foreign stars and 
galaxies that are light years away 
than we do about the dark edge of 
our own cosmic home, where the 
sun is a mere point of light. To date, 
the best photos of Pluto (all others 
are graphics) are made from just 
a handful of coarse pixels, each of 
which represents an area of 500 by 
500 kilometres. You can imagine 
how useful a similar map of the 
Earth would be, consisting of just 
30 coloured squares... 

Even the size of Pluto isn’t clear: 
it’s only during the past few years 
that astronomers have agreed on 
a diameter of 2,306 kilometres - 
give or take 20 kilometres or so. 
Pluto is, therefore, only about 
two-thirds the size of Earth’s moon 
and half the size of the smallest 
planet. Mercury. Its entire surface 
area is smaller than South America. 
But nobody knows what the New 
Horizons camera will see when 
it finally arrives in July - after 
a nine-year journey to get there. 

The enormous amount of time is 
not down to laziness: when the 
probe was shot into space, using 
an Atlas V rocket on 19th January 
2006, it achieved speeds of almost 
60,000 kilometres per hour - the 



THE ANATOMY OP PLUTO 


# As early as 1930, astronomer Clyde Tombaugh discovered the 
ninth planet in the solar system. But 85 years later Pluto still 
remains a mystery. The three blurry images helow are, to date, 
the best that exist of the distant traveller. Are the colourful 
patches seen on the surface impact craters? Or mysterious 
eruptions from the interior? One thing’s for sure: hardly any other 
object in the solar system has such a changeable surface - it 
even seems to have seasons. Over the course of a year on Pluto 


(which is 248 years on Earth), the planet’s surface has grown • ' 
redder. Pluto also rotates in the opposite direction to most of the 
other planets and moons. On average, the 5.9 billion-kilometre- 
away sun rises every 6.4 days in the west - not east as on Earth. 
Perhaps this sheds some light on the question of Pluto’s birth: it,, 
and its five known moons, may have formed during a collision 
with another Pluto in the distant past. The arrival of New Horizons 
in July 201 5 will hopefully lift the veil on a few of these mysteries. 
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Charon is the innermost of Pluto’! 

five known moons and more th an | 
half the size of Pluto itself. It 
takes six days to orbit Pluto. 



I SIX times lighter. But unlike the moon, 

Pluto has an atmosphere, through 
I which wind blows. 
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Frozen nitrogen and | 

methane make up the | 
‘shell’ of the dwarf planet, | 
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water ice. But an ocean of | 


I flowing water could possibly | 
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PHOTOS: NASA (5); PR 
ILLUSTRATION: wdw Grafik; Fotolia 


fastest spacecraft ever launched. 

It passed the moon after nine 
hours. It began to orbit Mars after 
78 days and Jupiter after little 
more than a year. But, from 
then on, the trip was a game of 
patience: Saturn in 2008, Uranus 
in 201 1 and finally Neptune in 2014 
- all in an almost straight line. 

Now the New Horizons is racing 
along nearly five billion kilometres 
from the Earth, through the minus 
220°C cold of interplanetary space. 
The piano-sized probe has safely 
travelled 32 times the distance 


LIFE MAY 

EVEN BE 

POSSIBLE 

ON PLUTO 



ALAN STERN, NASA 


from the Earth to the sun. Contact 
with the probe is now severely 
delayed: it takes more than four 
hours to control it via radio. 

Despite still being a few million 
kilometres away, the instruments 
have deployed and have sent the 
first ever ‘close-ups’ of Pluto back 
to Earth. They’re no more than 
a few white spots, but they prove 
that the New Horizons is functional 
and in position to hunt down its 
unimaginably distant goal. “The 
spaceship is in spectacularly good 
shape,” confirms Stern. 

On 1 4th July 201 5, the probe 
was due to pass within 10,000 
kilometres of Pluto - half the 


distance at which navigation 
satellites orbit Earth. In contrast 
to them. New Horizons will only 
fly over like a spy plane once, 
accurately measuring and mapping 
the surface and atmosphere using 
seven integrated instruments. The 
data collection will be so large that 
the transmission to Earth will take 
16 months at 700 bytes per second. 
“We can’t brake hard or swivel in 
orbit because the gravitational pull 
of Pluto is so low,” says NASA 
technician Fran Bagenal. 

But the $700 million mission 
won’t be over just yet: “We’ll fly 
directly into the Kuiper belt,” 
continues Bagenal. And then the 
engineers’ hard work begins in 
earnest. That’s because, rather 
than just letting the probe fly 
onwards, they need to use the 
remaining 50 or 60kg of fuel to 
steer towards one of the 1 ,000 
known objects in the Kuiper belt. 

A total of 1 6 thrusters make the 
spaceship accelerate, brake or flip 
over in a desired direction. The final 
mission is yet to be confirmed. 
“We’re going to wait and see,” 
explains Bagenal. There’s enough 
time, as a decision doesn’t need to 


be made until 2016. After 2025, 
the probe will run out of juice and 
become an abandoned celestial 
body. With a clear route, it could 
still travel for millions of years 
through space. 

IS PLUTO HIDING AN OCEAN 
BENEATH ITS ICE? 

Regardless of what the probe does 
next, the most important thing 
remains the ‘King of the Kuiper’. 
Alan Stern is expecting big 
surprises, as Pluto is an often 
underestimated world. “Life may 
even be possible there,” the 
mission head explains. In 201 1 , 
researchers discovered that a fluid 
ocean could circulate under the 
dwarf planet’s covering of ice, 
heated by radioactive potassium. 
Organic molecules could explain 
the strange colourful spots on the 
grainy Hubble Telescope images. 
So every day the tension increases 
in the NASA control centre in 
Maryland, even for Alan Stern: 
“Contact is imminent. Nine years 
I’ve been waiting for this moment.” 
Perhaps the New Horizons will 
spark a new revolution: to resurrect 
and restore a fallen planet. □ 



The launch window is open 


for 35 days, if Pluto is to he 


reached in ‘just’ ten years. 
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It reaches Jupiter after a year. The^ ^^M 
gravitational pull of the gaTgianT^^^^B 
accelerates the probe to around 83,D0Dkm/h. 
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4.8 BILLION KILOMETRES, 
9.5 YEARS, ONE MEETING 


# It’s the longest journey a person’s ever undertaken. 
Admittedly, Clyde Tombaugh, who discovered Pluto, is now just 
a few grams of ashes sat aboard the New Horizons spacecraft. 
The half-ton bit of kit has spent nine years travelling to Pluto 
and will finally make contact in July 201 5. The former planet is 
one of the last unexplored entities in the solar system. NASA 


launched the mission in 2006 to explore Pluto as well as the * 
edge of the solar system. It has until 2025 to gather data. 

The four internal batteries, which produce electricity for 
the probe, will then be discharged. The energy is provided 
by the radioactive decay of eleven kilograms of plutonium 
- an element named after the dwarf planet. 




20O7-TO 2014 


Eight years of hibernation: most of 

jhj 
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time, the probe travels in energy- 

saving mode towards its goal. It se 

a status message to Earth once a week. 


AUTUMN 201^ 



Around 200 days before its 

H 

arrival. New Horizons wake: 

from its slumber and begins its J 

monitoring activities. 







Military frogmen are the elite, considered the toughest special 
forces in any army. The commando units operate worldwide, in total 
secrecy behind enemy lines. And their foes rarely see them coming 
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SHADOWY WARRIORS 
No other special forces are as feared by the 
enemy as marine commando units. Their 
rubber dinghies are almost invisible in the 
mist that lies over the water. The soldiers 
can remain underwater for several minutes 
before suddenly emerging from the depths 
- in the last place the enemy was expecting. 



ery little else is going to happen 
today. The pirates on board the 
ship are convinced of that. The sea 
in the Gulf of Aden is calm, the sun 
has sunk below Somalia’s horizon 
and there’s not a single warship in 
sight. The crew have put away their 
Kalashnikovs and RPGs - until first 
thing tomorrow, when once again 
they’ll hit the high seas. But what 
they don’t know is this: the enemy 
is just a few metres away. Directly 
below them, in fact. Suddenly, 
everything happens very quickly, 
as dark shadows clamber aboard. 
Before the pirates can react, they 
find themselves staring down the 


barrels of several machine guns. 
The weapons are being brandished 
by members of the Danish 
Fromandskorpset. As in every 
country, these military frogmen are 
their army’s most elite troops. No 
other special unit is so effective, 
operates so covertly, or reveals so 
little about their missions. Even 
now, the Danish military refuses to 
say how their soldiers managed to 
track down the pirate ship. But if 
you know anything at all about the 
training that these units have to 
undergo, then it’s clear: there are 
very few men who would be able 
to reach that ship successfully. 


ATTACK MODE 

Military frogmen use a variety of equipment 
including Rigid Inflatable Boats (RIBs) to get 
close to the enemy. Before they are within 
sight, the elite soldiers jump out of the 
boats, ^assemble underwater and dive 
towards the target. 
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Like the Fromandskorpset in 
Denmark, other militaries also 
boast special units of armed 
frogmen. The US Navy SEALs are 
the largest such force with a 
membership in the thousands, 
while France’s Commando Hubert 
is one of the smallest. Comprising 
70 soldiers, the unit is roughly half 
the size of Germany’s 130-strong 
Kommando Spezialkrafte Marine 
(KSM). The UK’s Special Boat 
Service (SBS) has around 200 
members at any one time. 

Formed in 1940, the SBS is 
manned by ranks drawn almost 
exclusively from its parent unit, the 


Royal Marines. In its ultra-secret 
world, the SBS embraces 
everything from the safety of 
coastal installations around the UK, 
national security, counter-terrorism, 
sabotage, large-ship assault and 
intelligence gathering ahead of 
large-scale troop movements. 

The force is organised into four 
squadrons; C, M, X and Z. C and X 
Squadrons are responsible for 
combat swimmer, canoe and 
small boat operations. M Squadron 
carries out ship-boarding 
operations, and incorporates the 
feared counter-terrorist sub-unit 
known as the “Black Group”. 


THE TOUGHEST 
CHALLENGE 
DURING THE 
TRAINING TO BE 
AN UNDERSEA 
DIVER? 
EORGETTING 
THE PAIN. 





SILENT ASSASSIN 
In hundreds of training 
exercises, underwater 
commandos learn to 
slowly break through 
the water’s surface with 
a loaded weapon and 
without making even 
the slightest sound. 
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BOARDING PARTY 
While two of the soldiers secure 
the immediate surroundings and 
the ship’s rail with their weapons, 
one diver begins to board the 
ship. For the elite warriors, this 
is the most dangerous moment 
of the assault. 


THREE YEAgS-aTAGONY 
TrainingHii'Sgi^mines for military diving 
jintKlypically last for several years. 
Britain’s SBS has one of the toughest in 
the world, with nine out ten recruits 
failing to make the grade. 




OXYGEN SUPPLY 
Many countries’ forces use the 
LAR-6 military oxygen rebreather. 
This advanced piece of scuba kit 
allows the user’s breath to be 
recycled and prevents noticeable 
air bubbles from being released. 


COLD RESISTANT 
A frogman’s choice of suit 
depends on the water conditions 
and the length of time they 
expect to stay submerged. The 
zip-free Neoprene suits pictured 
here seal out the cold and don’t 


allow even a single drop of water 
to reach the diver’s skin. 




WEAPONRY 

Alongside waterproof firearms - like the 
HK P1 1 , developed especially for 
underwater conflict - the frogmen also 
carry limpet mines, pistols and knives. 


Z Squadron specialises in 
underwater attack using small 
waterborne craft and mini-subs. 
Embodying its ‘By Strength And 
Guile’ motto, little verifiable 
information exists about actual 
SBS missions, but it’s safe to 
assume that they too are part of 
Operation Atalanta, the anti-piracy 
mission in Somalia. “It’s the silent 
service,” says UK politician and 

*NAME HAS BEEN CHANGED 


ex-SBS member Paddy Ashdown. 
“Nobody knows about the SBS. 
There have been many successful 
operations, such as in Afghanistan, 
after which people have said, ‘Oh, 
that was the SAS.’ No, it wasn’t.” 

All navy special forces have one 
thing in common: few recruits make 
it through the selection process. 
Nine out of ten fail to make the SBS 
grade, a figure similar to that of 


Germany’s KSM. The KSM training 
centre is on the Baltic coast. Like 
the SBS, KSM hopefuls undertake 
triphibian training to prepare them 
for missions in the air, on land 
and in the sea. The focus is on 
waterborne operations, which force 
even the toughest soldiers to their 
limits - and far beyond them. 

A clearing on the beach, 
somewhere on the Baltic coast: 
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THE EXAM: 
SWIMMING 32KM 
IN TWO DAYS. WHILE 
CARRYING A 30KG 
RUCKSACK. 





SCOOTER 

As well as flippers, military frogmen can 
use underwater scooters for propulsion. 
Boasting a top speed of 15km/h, the 
scooters’ engines are virtually noiseless 
and have a range of 65km/h. 











Karl Benschop* is struggling to 
open his rucksack as he reaches 
land. His hands are trembling, his 
fingers numb. The 32-year-old is 
at breaking point. He has been 
swimming through the Baltic Sea 
since six in the morning. Fifteen 
kilometres. Against the current. 
With a 30kg rucksack strapped to 
his ankle. Now the frogman-in- 
training needs to get out of his 


wetsuit and pitch his tent as 
quickly as possible. It is 6.30 in the 
evening - high time for some sleep, 
after 1 2 hours in the water. And the 
next morning the same program 
awaits. The final exam for German 
military frogmen is, without doubt, 
the toughest of all. Yet the men 
must still go through hell in the 
three years before taking it. In the 
training centre’s pool house, recruits 


must jump from a five-metre tower 
while blindfolded. They must learn 
how to stay under water for 
minutes at a time without releasing 
so much as a bubble of air, before 
emerging without a sound. They 
have to disarm booby traps, 
recover targets and navigate 
underwater in total darkness. 

The missions in the open sea 
push the soldiers to their physical 
- and psychological - limits. 

“The stress triggered by the 
water is unbelievable,” explains 
Major General Thomas R. Csrnko 
from the US Special Forces. “The 
ocean is markedly more dynamic 
than any other element - and the 
biggest challenge: the human body 
is really not made for this element.” 
Parachuting from a height of 4,000 
metres over the open sea? Or 
leaping from a Rigid Inflatable Boat 
(RIB) travelling at 40km/h? Then 
diving to a depth of seven metres? 
These are some of the easier tasks 
that recruits must complete. 

“Learn to suffer without 
complaining” is the motto the 
recruits live by. Karl Benschop did 
it and survived the second day of 
the final exam. “The biggest 
challenge was forgetting the pain,” 
he says. Benschop is now a trained 
military frogman for the KSM and 
receives an extra 900 euros a 
month as danger allowance. His 
identity must remain a secret. 
Benschop doesn’t know where his 
first mission will be. Perhaps he’ll 
be working alongside Denmark’s 
Fromandskorpset - somewhere in 
the sea off the coast of Somalia. □ 


PHOTOS: Dominique Andre/Flashbang Magazine (3); PR; Getty Images (2) 
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Are you physically healthy and getting enough sleep - but still 
feel completely worn out all of the time? Working with top sleep 
experts, World of Knowledge has compiled an in-depth checklist 
on the causes of ‘unexplained fatigue’ - to help you avoid 
unnecessary exhaustion and get your strength back 
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t’s one of our greatest enemies, with 
the potential to affect everything we do 
- but most doctors don’t have a single 
effective remedy to combat it. We’re 
talking about fatigue. It’s a feeling that 
invades our bodies, influencing our 
perception and performance like a 
drug. It can impact our relationships 
and our performance at work. Bryan Vila, professor of 
criminology at Washington State University, reached 
a shocking conclusion in his studies involving police 
officers, paramedics and doctors who work shifts: after 
17 hours on duty, coordination and reactions plummet 
to the same levels found in a person with a blood 
alcohol concentration of 0.05% (50mg of alcohol per 
100ml of blood). 

But what do we actually mean when we refer to 
fatigue? Like hunger or thirst, tiredness is a mechanism 
our body uses to keep us alive. It saves us 
from mental and physical overload. 

The lethargy that appears as a result 


of this protective mechanism 
occurs with good reason - be 
that a long day at the office, 
a strenuous workout or a 
stressful journey. This feeling 
of tiredness can even be 
a pleasant sensation, 
comforting us as it flows ^ 

through our bodies. Eventually 
we yield to the urge to sleep. 

But there is another kind of 
tiredness - and its triggers are largely 
unknown. The rule of thumb is to seek 
treatment if you feel constantly tired for more 
than five days a month. This fatigue is a symptom 
that something’s wrong. But what exactly? 

WHY DOCTORS ARE HELPLESS 
WHEN FACED WITH FATIGUE 

“Fatigue is one of the most complex symptoms a 
doctor can be confronted with,” says Dr Norbert 
Rosenthal, a GR “Anything could be behind it.” To rule 
out physical causes. Dr Rosenthal carefully examines 
his patients first. He measures their blood pressure and 
heart rate, checks their breathing and asks about other 


DR NORBERT 


ROSENTHAL 


"Healthy tiredness 
can be fixed by 
sleeping. Then there's 
the other kind of 
fatigue that 
constantly torments us 
and that can't simply 
be solved by getting 


symptoms such as weight loss, fever or pain. He also 
examines their blood count, inflammation levels, kidney 
and thyroid function and levels of iron, ferritin, vitamins 
D and B and folic acid. “In most cases, these tests 
don’t reveal a diagnosis,” says the GR “If I do find 
something, it’s usually iron deficiency. Occasionally 
there’s an underactive thyroid.” But for the majority 
of patients suffering from fatigue, test results are 
inconclusive. So now what? 

The patient is usually referred to a specialist. If the 
visit proves inconclusive, they’ll be referred on to 
another. For the affected person, it can feel like they’re 
on a never-ending journey, travelling from one doctor 
to the next. The doctors aren’t necessarily to blame, 
though, as they can only work within a limited 
diagnostic parameter. It’s difficult for a physician to 
fully encompass the lives and habits of their patients. 
Rotential fatigue problems rarely fit into a doctor’s 
diagnostic system. Sometimes it’s the 
mundane, daily things, that can make 
us feel exhausted - especially when 
L they occur in combination. 

MANY JIGSAW 
PIECES COMBINE 
TO ESTABLISH 
A DIAGNOSIS 


more sleep.' 

Dr Norbert Rosenthal 



has been qualified as a GP and an 
emergency doctor for more than 
20 years. 


As varied as the reasons for 
W fatigue can be, scientists and 
w doctors agree that the most 
important factors to consider are 
the amount of stress we are under, 
what we eat and how we sleep. With 
this in mind. World of Knowledge has 
brought together experts from the fields of sleep 
medication, nutrition, stress and burnout research to 
ask about the fatigue traps and energy-sappers hidden 
in our everyday lives. Many of their answers surprised 
us - who would have thought that a croissant for 
breakfast or a messy desk could be behind a feeling 
of exhaustion? “It’s unusual to find anything physically 
wrong. Most of the time, fatigue is linked with mood 
and the accumulation of lots of little stresses in life,” 
says Dr Rupal Shah, a GR in London. Rsychological 
tiredness is much more common than fatigue 
stemming from a physical cause. 

Over the following pages, we have compiled four 
comprehensive checklists that pinpoint the primary 
symptoms and potential causes of chronic fatigue. 
Using our self-test guides, everyone can search for 
his or her own potential energy stealers. The tiredness 
experts also suggest how to take the fast track out 
of the exhaustion cycle, and lay out the best ways 
to return to full strength. 


avxhome.se 





THE BIG 

FATIGUE 

SELF-TEST 


LET'S GET STARTED! 

Read through our self-checks one by 
one and tick the boxes that apply to 
you. For example, can you identify a 
potential nutritional trigger? If so, cut 
out the ‘suspects' for a few days or, 
better still, a whole week. If, after the 
experiment, the problem stops then 
you've found your energy sapper. 

If nothing happens, go through the 


other points - and conduct more 
experiments. In some cases, it might 
take longer than a few days to see 
an improvement - for example, if 
you're trying to react more calmly to 
work colleagues or starting relaxation 
techniques. Be patient! In carrying out 
the experiments you might discover 
something in the test that a doctor 
should check - if you think you might 


have sleep apnoea for instance, you 
should consult a doctor. You should 
definitely get a thorough check-up 
from your GP if you've been suffering 
from unexplained tiredness for more 
than five days. But, if tbe doctor gives 
you a clean bill of health, then there's 
a good chance that the answer to your 
mystery fatigue problem can be found 
in our self-testing guides. 




///// ARE YOU 
STUCK IN A 


S tress is one of the most common causes 
behind tiredness and exhaustion,” 
explains psychologist and best-selling 
author Ilona Buergel. There are many 
reasons for stress and the resulting fatigue. Those 
affected feel constantly burnt-out, irritable, listless 
and lacking in motivation. The tensions and worries 
of daily life can be exhausting - even if they are 
positive events, like marriage or moving house. 
Emotional shock, such as bad news, bereavement or 
the end of a relationship can leave you feeling 
drained. In rare cases, a collapse in adrenal function 
can cause tiredness. This is known as adrenal 
insufficiency and indicates a problem with the release 
of the hormone cortisol. Although stress is not a 
cause of this condition, reducing stress in one’s life 
can help to alleviate the symptoms. 
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■ l-HQW.STRESSEELJLBE-Yr^Ul 


□ I can’t concentrate and easily lose my train of thought. 

□ If something doesn’t work out as planned, I get 
irritated and upset. 

□ Noises irritate me - even if it’s just the sound of a 
phone ringing. 

□ I often have problems making decisions and 
feel overwhelmed. 

□ I frequently forget where I’ve put things around 
my house. 

Have you ticked more than one box? 
Then you should consider the source of your stress 
during the next tests: does other people's stress 
contaminate your mood? If so, be proactive and 
try to minimise the negative feelings and stress 
associated with it Create a positive balance. 

“Even if it’s uncomfortable, happiness and health 
require mental discipline,” says Dr Buergel. 

“For every bad feeling, you should come up with 
at least three positive feelings.” 


2. AM I CONTAMINATED BY 
OTHER PEOPLE'S STRESS? 


□ I often support others and hardly know 
anyone who doesn’t rely on me. 

□ It’s important that everyone likes me 
and is happy. 

□ My whole day is ruined if I am 
treated unfairly or badly, or if 
my friends or family are. 

□ I discuss my frustration with 
friends or colleagues. 

□ I like to have everything 
that happens around me 
under control. 


spend listening to the bad experiences of friends and 
family. Think about the friends and colleagues who 
makes you feel good. Focus on these people and 
avoid the people who make you feel stressed. 


iSflCAlbYaUj 


□ I don’t have a break during the day - or, if I do, it’s 
just to grab a quick bite or deal with something else. 

□ I often take my work home. 

□ I have far too little time to enjoy my hobbies. 

□ I find it difficult to calm down in the evening and 
during weekends. 

□ I’m drinking more alcohol to help me switch off. 

□ When I have free time, I often don’t know what to do 
with it or what I’d like to do. 

□ I can’t remember the last time I was relaxed. 


Have you ticked three or more boxes? 
If so, it’s high time you learned how to relax again. 

Try yoga or meditation techniques to help calm 
your mind and body. 


THIS HELPS IN ACUTELY 


We often grab 
onto the 
negative 
feelings of 
others in 
passing." 


Go for a ten-minute walk around the block if 
you’re stressed. If you can’t do that, then let 
off some steam in private: bang on the 
^ table, roar at the screen or stamp on 
the floor to release negative energy. 

• Turn everything off that might 
disturb you, including your phone and 
computer. Then focus on something in 
the room and let your mind wander. 
Try to be calm for five minutes. 


ticked orik 

three or more boxes? If so, you 
definitely need a break from all the stress 
in your environment. Start by changing what 
you talk about over dinner. From now on, chat only 
about the good things you’ve experienced during the 
day. What do you watch on TV? Going forward, 
try to avoid watching traumatic news stories or 
depressing shows. Limit the amount of time you 


Dr Ilona Buergel 

• Plan something into your daily routine after' 
work. You could ride a bike home or get off the 
train a stop early and walk the rest of the way on foot. 
ly • Reduce stress after work by playing sport, listening to 

the music or even writing down your frustrations. 

• Try special relaxation techniques like autogenic 
training, progressive muscle relaxation or meditation. 
Any of these can have a lasting positive effect on your 
health - both physical and mental. 


is a psychologist, speaker, coach, 
consultant and best-selling author 
of books about happiness at work. 
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READER SURVEY 2015 


HAVE YOUR SAY FOR A CHANCE TO WIN! 


Welcome to the 201 5 World of Knowledge Reader Survey. As a valued reader, 
we want to know what you think about the magazine. This 20-minute survey will 
help us understand what you like or dislike so we can make improvements. Your 
opinion is really important to us, and we would value your time! 





Please be assured this is a legitimate research 
study. The information you provide is strictly 
confidential and will only be used on an 
aggregated level, for research purposes only. 
Competition commences at 00:01am, (AEST) on 
13th July 2015 and closes at 23:59pm, (AEST) 
on 31th August 2015. One entry permitted per 
person to Australian residents aged 18 years 
and over. The Promoter is Bauer Media Pty Ltd 
(ABN 18 053 273 546) of 54 - 58 Park Street, 
Sydney, NSW 2000. Phone: 02 9282 8000. For 
full Terms and Conditions, please visit www. 
worldofknowledge.com.au (1st page). 


FOR YOUR OPPORTUNITY TO WIN ONE OF THE GREAT PRIZES: 
AAAJOR PRIZE: $500 COLES/MYER GIFT VOUCHER 
5 X RUNNER'S UP PRIZES: $100 COLES/MYER GIFT VOUCHER 

complete the 2015 World of Knowledge reader survey and answer the following question in 
25 words or less. If you could give the World of Knowledge team one piece of advice 
about the magazine, what would it be and why? 

Answer: * * * * * * * * * * * * * * * 


Fill in your details below and send your completed survey to us at: 

World of Knowledge Reader Survey, Reply Paid 4088 SYDNEY NSW 2001 

(Don’t worry - we’ve got the postage costs covered!) 

Name: 

Address: 


Home Phone: Mobile Phone: 

Email Address: 


Fill in the survey and return it by mail, or go to www.worldofknowledge.com.au to complete it online! 






■ # World of ■ I __ 

Knowledge 


READER SURVEY 2D15 


1 What statement best describes how 
often you read World of Knowledge? 

Please tick one box only. 

I read every issue of World of Knowledge ...Dl 

I read World of Knowledge regularly but not all 
of the issues (read 3 out of the latest 4 issues) 02 
I read World of Knowledge occasionally, only 

selected issues (1 or 2 out of 4 issues) 03 

This is my first time ^4 

1 no longer read World of Knowledge (GO 

TO Q2 and Q3 and then to Q33) 05 

2 If you no longer read World of 
Knowledge, why not? 

3 If you no longer read World of 
Knowledge, what other mogozine/s do 
you read instead? 

Please select all that apply. 

Australian Popular Science □ 1 

Cosmos 02 

Nexus 03 

New Scientist 04 

Australian Geographic 05 

National Geog raphic 06 

BBC Knowledge ....□/ 

BBC Focus 08 

Flow It Works 09 

Wired ....Dio 

Other, please specify nn 

I don’t read other magazines 012 

4 How often do you buy World of 
Knowledge? Please tick one box only. 

I subscribe 

Every month (not subscribe) ......02 

Every 2-3 months 03 

Every 4-6 months 04 

Once or twice a year 05 

I don’t buy, just read (GO TO Q9) 06 

3 If o subscriber, what mode you 
decide to subscribe to World of 
Knowledge? Please tick one box only. 

So I don’t miss an issue.. ni 

Interesting content 02 

Special (discounted) price for subscribers 03 

Free gift with purchase 04 

It was a gift from a friend or family member ..ns 


Attractive promotion other than price (specify 

expectation) ■ ■ * - - ■ U6 

To treat myself □? 

Chance to win a big prize 08 

Convenience of having it delivered .....dg 

The savings and the gift nio 

Other, please specify DU 

6 If not o subscriber, do you 
hove o current issue of World 
of Knowledge? 

Please tick one box only. 

Yes Dl 

No 02 

7 If not o subscriber and you hove 

0 current issue of World of Knowledge, 
how did you get it? 

Please tick one box only. 

1 bought it at a service station Dl 

I bought it at a newsagent 02 

I bought it at a supermarket 03 

I did not buy it but got it from other source (please 

specify) 04 

Other (please specify) ns 

8 which, if any, of the below offers 
would appeal to you enough to 
encourage you to subscribe/ moke you 
reconsider renewing your subscription 
to World of Knowledge? 

Please select all that apply. 

Chance to win major prize (specify expectation) 


,□1 


Chance to win smaller prizes (specify expectation) 

02 

Smaller gift with purchase 03 

Discounted price (off newsstand price) 04 

Smaller price discount with a free gift (please 

specify) 05 

Convenience of free delivery to your home . 06 

A loyalty program with offers and giveaways 

throughout the year □/ 

More stories and facts 08 

Nothing/Not interested 09 

Other, please specify 

DIO 

9 How long do you spend reading on 
issue of World of Knowledge (in total)? 

Please tick one box only. 

Up to 30 minutes Dl 

30 minutes-1 hour ....................................2 

1- 2 hours 03 

2- 3 hours 04 


10 What do you normally do with 
your copies of World of Knowledge 
when you have finished reading them? 

Please tick one box only. 

Keep it for my collection ni 

Keep it to refer to later 02 

Lend it out but get it back ...,. US 

Give it away to a friend or family member 04 

Throw it away ....................Ds 

Other, please specify 06 

11 How many people other than you 
will read this copy of World of 
Knowledge? Please tick one box only. 

None 

1 02 

2-4 .... 03 

5-8 .....................04 

8 + 05 

12 Which attributes apply to World of 
Knowledge? Please select all that apply. 

Inspiring Dl 

Accessible 02 

Informative 03 

Australian 04 

Visually appealing 05 

Expert 06 

Premium 07 

Flelpful ..,..□8 

Relevant ............... 09 

Good value ....Dio 

13 Rank these 6 covers from the most 
to least appealing to you (where 1 means 
most appealing and 6 means least appealing). 


Terror After Bin Laden 


If Hitler Had Won 



Beat > 

rour Fears 

1 

s 


Gruesome History 


Space Mysteries 







14 Please explain why you chose 
your favourite cover (from Q13) 


15 Please explain why you chose 

your least-favourite cover (from Q13) 


16 Which of the following best 
describes World of Knowledge's 
coverage of Australian topics? 

Please tick one box only. 

Excellent. It would be hard to improve on the 

current standard. 

Good. The balance between Australian and 

international articles is just right. 

Average. I’d like to see more home-grown 

stories.* * * * 

Poor. Must try a lot harder in this area 04 

Terrible. World of Knowledge doesn’t feel like an 
Australian magazine at all * 05 

17 Please rote your interest in the 
following regular features in World of 
Knowledge (where 1 is not interested at all 
and 5 is very interested). 

Nature 


.□1 


□2 


□3 


□ 

C\J 

□ 

3D 

4D 

5D 

The Human Body 




□ 

□ 

3D 

4D 

5D 

World Events 




□ 

C\J 

□ 

3D 

4D 

5D 

Science 




□ 

o 

3D 

4D 

5D 

History 




□ 

□ 

3d 

4d 

5D 

Technology 

in 2n 

Amazing Photos 

3d 

4D 

5D 

□ 

C\J 

□ 

3D 

4D 

5D 

Questions & Answers 



□ 

C\J 

□ 

3d 

4D 

5D 

Lab Test 




□ 

C\J 

□ 

3d 

4D 

5a 

And Finally... 




O 

C\J 

□ 

3D 

4D 

5D 


18 Would you like to read more, less 
or the some about the following regular 
features in World of Knowledge (Where 
1 = less of, 2 = the same and 3 = more of). 

Nature * ln 2n 3n 

The Human Body ln 2n 3n 


World Events ...*..... 

1 □ 

2D 3 □ 

Science 

ID 

20 3 0 

History... 

ID 

2D 3 □ 

Technology 

1 □ 

2D 3 □ 

Amazing Photos 

1 □ 

2D 3 □ 

Questions & Answers 

ID 

2D 3 n 

Lab Test 

1 □ 

2 D 3 □ 

And Finally. 

1 □ 

2a 3 □ 


19 What is the most memorable story 
you hove read in World of Knowledge, 
and why? 


20 Please rank the following recent 
features in World of Knowledge, from 
the most to least appealing to you 

(where 1 means most appealing and 7 means 
least appealing). 

The Men Who Built Australia Di 

The Secret Untold History Files * n 

At Home With The Gorillas IHIs 

Your Secret Super Muscles Q 

Is There More Than One Universe? .... a 

World Capital Of Drones a 

Google Smart Glasses Change The World ...... Dz 

21 Which of the following subjects 
would you like to read about in World of 
Knowledge? Please select all that apply. 

History Dl 

The military (past and present) * 

Conspiracy theories **n3 

Secrets exposed 04 

News and current events ..05 

Crime 06 

Space and the solar system ...n7 

Extraterrestrial life 08 

Science 09 

Technology (gadgets) * **D10 

Technology (military) DU 

Human body and mind 012 

Animals and wildlife .*ni3 

Pets 014 

Australian nature **.ni5 

Weather phenomena ..016 

Health and fitness 017 

Sport ...018 

Cars ...DIG 

Robots/machines * * * * * 020 

Random facts and general trivia 021 

Other (please specify) 

* * 022 

None of the above ***023 


22 Which of the following branches of 
history would you like to read about in 
World of Knowledge? 

Please select all that apply. 

Australian history * Dl 

Modern world history (1900 onwards) 02 

World Wars I and II ***..D3 

General military history *„..D4 

Ancient Egyptians * 05 

Ancient Greeks * * 06 

Ancient Romans ***** * * 07 

Aztecs ....08 

British medieval history ...09 

Knights Templar Dio 

Indigenous Australian history □ 1 1 

American history „„....D12 

English Kings and Queens .*..,D13 

Dictators * 014 

Religious history * 

Scientific history Die 

Alternative history (i.e. ‘What ifs. . .’) ^^7 

Secret/covered-up history 018 

Other (please specify) 

....019 

None of the above 020 

23 Which of the following historical 

figures would you be interested in 
reading about? Please select all that apply. 

Adolf Hitler * * U^ 

Joseph Stalin * * **D2 

Chairman Mao ..*** US 

John F. Kennedy * * 04 

Winston Churchill * 05 

Tutankhamun ...**. ....* ...* Dd 

Spartacus 07 

Burke and Wills 08 

Ned Kelly ......EG 

English Kings and Queens oio 

Former US Presidents * * □ 1 1 

Nelson Mandela * C112 

Gough Whitlam * * ***.***013 

Napoleon * * 014 

Other (please specify) * □ 1 5 

None of the above □ 1 6 

24 To what extent ore you interested 
in stories about conspiracy theories and 
government cover-ups? 

Please tick one box only. 

They’re ridiculous Dl 

U n i nterested * * * 02 

Like them every now and again ns 

Interested * * * 04 

Absolutely love them 05 


How interested would you be in 
a regular section covering brain gomes. 


puzzles and quizzes? 

Please tick one box only. 

It would be a waste of space □ 1 

Uninterested .,.P2 

Not bothered either way 03 

I nterested . . . — □ 4 

Very interested 


What other magazines do you 
regularly read opart from World of 
Knowledge (i.e. hove read 2 out of the 
latest 4 issues)? Please select all that apply. 


Australian Popular Science ....ni 

Cosmos 02 

Nexus ............PS 

New Scientist 04 

Australian Geographic .....PS 

National Geographic .06 

BBC Knowledge 

BBC Focus PS 

Flow It Works P9 

Wired ...P10 

Other, please specify? 

........PH 

I don’t read other magazines 012 


Personal computer (desktop/laptop/netbook) ...02 


Smartphone P3 

Blu-ray or DVD player 04 

Television ns 

Digital camera P6 

Motorbike P7 

Car P8 

None of the above P9 


In the next 1 2 months, do you 
intend on doing any of the following? 

Please select all that apply. 


Book an overseas holiday ni 

Book a domestic holiday 02 

Change mobile service provider P3 

Change internet service provider 04 

Change insurance (any type) provider P5 

Apply for a home loan P6 

Apply for a credit card P7 

Visit a fast food restaurant P8 

Visit the cinema P9 

None of the above P10 


Are you mole or female? 

Please tick one box only. 


Male PI 

Female P2 






27 Hove you ever used the Viewo opp 
in World of Knowledge? 

Yes P1 

No. P2 

28 If you've used the Viewo opp, 
please describe your experience with 
it in World of Knowledge? 


29 World of Knowledge costs $6.95 
per issue. Which of the following does 
this represent? Please tick one box only. 


Good value for money .,.P1 

Average value for money ...02 

Poor value for money .,.□3 


30 What do you think is a reasonable 
price to pay for World of Knowledge? 


31 Which of the following do you 
intend to purchase in the next 1 2 
months? Please select all that apply. 

Computer tablet (e.g. iPad) ...pi 


34 


Which age bracket do you fall 


into? Please tick one box only. 


Under 18 


18-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-64 
65+ ... 


□1 

□2 

□3 

□4 

P5 

□6 

P7 

P8 

P9 

□10 


35 Which of the following best 

describes your marital status? 

Please tick one box only. 

Single Pi 

Married P2 

Living with de facto/partner 03 

Divorced/separated P4 

Widowed P5 


36 Do you hove children under the 
age of 1 6 in the household? 

Please tick one box only. 

Yes PI 

No P2 


What best describes your current 


employment status? 

Please tick one box only. 

Full-time ni 

Part-time 02 

Not working/looking for work US 


What best describes your 
occupation? Please tick one box only 

Professional/manager .., 

White collar worker (office, sales, teacher) 
Skilled worker (mechanical, tradesperson) 

Semi-skilled worker (factory, labourer) 

Home duties/retired/unemployed 

Where do you reside? 

Please tick one box only. 


NSW/ACT .............PI 

VIC ...,.□2 

QLD 03 

NT 04 

SA 05 

WA.. ...ne 

TAS 07 

Outside of Australia 08 


What is your estimated household 
income (before tax)? 

Please tick one box only. 


Under $40,000 Pi 

$40,000 - $49,999 .....P2 

$50,000 - $59,999$ ...P3 

60.000 - $69,999$ ...P4 

70.000 - $79,999 P5 

$80,000 - $89,999 ...pe 

$90,000 - $99,999 ....P7 

$100,000 - $149,999 08 

$150,000 -$199,999 09 

$200,000 - $249,999 ....PIO 

$250,000-r P11 

Prefer not to say pi 2 





PI 

P2 

P3 

□4 

□5 



Thank you for 
completing the 2015 
World of Knowledge 
reader survey! 

For your opportunity to win a $500 Cotes/ 
Myer gift voucher (major prize) or a $1 00 
Cotes/Myer gift voucher (5 X runner’s up 
prizes) ptease answer the question on the 
front of this survey form and send it back 
to us. The postage is covered when you use 
the repty-paid address on the front. 



► TEST 

2 

///// WHICH 

ENERGY 

STEALERS 

ARE HIDING IN 

YOUR DAILY 
LIFE? ///// 


WHAT DOES YOUR DESK 
LOOK LIKE? 

These days we are exposed to more stimuli than ever 
before and are constantly bombarded with information 
thanks to the internet and the 24-hour news cycle. To 
avoid drowning in this flood of data, the brain decides 
which facts are most important and which can be 
ignored. The more stimuli processed, the more strain 
our brain endures. Messiness is a stimulus overload for 
the brain so keep things tidy, especially where you 
work. After all, a tidy desk equals a tidy mind. 


HOW OFTEN DO YOU MOVE? 

Lots of movement makes you tired - obviously. But too 
little can have the same effect. Exercise is important for 
your circulation, blood flow and metabolism. Studies 
confirm that people who regularly play sport are fitter 
and more alert. The World Health Organisation 
recommends five 30-minute exercise sessions a week. 

HOW MUCH LIGHT 
DO YOU GET? 

In winter, it gets light slowly in the mornings and many 
commuters make their way home in the dark. This 
confuses the body’s chemical messengers. They 
produce too much melatonin which makes us feel tired. 
You should spend at least half an hour outdoors in the 
daylight every day. Even if the sky’s grey, it will reduce 
the production of tiring hormones. 

ARE YOU GETTING 
ENOUGH AIR? 

Carbon dioxide, which we exhale after breathing in 
oxygen, accumulates in unventilated, enclosed spaces. 
If we breathe in too much, we get tired. Opening the 
windows for just five minutes to let in fresh air reduces 
the concentration of carbon dioxide in the room. 

WHERE DOES YOUR 
MOBILE PHONE SLEEP? 

Studies show that the blue-toned light from mobile 
phones, computers and televisions can confuse our 
sleeping patterns and interfere with sleep. Therefore, 
you should turn off all backlit devices at least an hour 
before bedtime and keep them out of the bedroom. 


► TEST 

3 

///// AM I 

GIVING 
MY BODY 
THE RIGHT 

FUEL? ///// 


F irst and foremost, we eat food to provide 
our body with energy. But sometimes, due 
to a certain combination of meals, the 
result is the exact opposite. Read through 
the following points and ask yourself - does your 
regular diet include any of these energy sappers? 

DO YOU LIKE 
SCRAMBLED EGGS? 

One study has revealed that people eating scrambled 
eggs for breakfast quickly become tired. This effect is 
created by a combination of indigestible proteins and 
the heated fat used during their preparation. The 
resulting digestion takes up so much energy that there’s 
nothing left for the brain. TOP TIP; “Make sure your 
breakfast contains as little fat as possible, ” advises 
nutritionist Stefan Koffinke. Make healthy, lower-fat 
scrambled eggs by heating two tablespoons of 
sparkling water in a pan instead of using milk and oil. 

DO YOU DRINK ENOUGH? 

Water plays an important role in all of the processes 
that occur in the body. The less fluid we drink, the 
more difficult it becomes for the body’s cells to fulfil 
functions. The blood becomes thicker, circulation 
worsens, blood pressure sinks and the brain doesn’t 
get enough oxygen. The end result? Fatigue. 

TOP TIP; Write down your daily fluid intake. Do you 
drink less than 1.5 litres? Raise the amount to two litres 
for a week. Don’t confuse your thirst with hunger. 


ARE YOU WAITING 
TOO LONG? 

Those who eat rich food with long breaks between 
meals experience significant fluctuations in their body’s 
blood sugar levels. The body can’t compensate, 
leading to fatigue and a lack of energy. TOP TIP; “Eat 
three meals a day. If you get hungry In between, snack 
on nuts, dried fruit or seeds, ” advises Koffinke. 

DO YOU LOVE BANANAS? 

Bananas contain the amino acid tryptophan, which 
stimulates production of the body’s happiness 
hormone, serotonin, in the brain. But if eaten in large 
amounts, it tips the relaxed feeling into fatigue. 

TOP TIP: One or two bananas are enough 
to provide quick energy They’re easy to 
digest and will put you In a good 
mood. Eat more, though, and you 
risk becoming fatigued. Dates, 
figs, cashews and peanuts also 
contain tryptophan. 

DO YOU EAT 
CROISSANTS? 

White flour products like rolls, 
white bread or pasta cause a 
short, sharp rise in blood sugar 
levels. This forces the pancreas to 
secrete large amounts of insulin. “As a 
result, our blood sugar levels fall rapidly 
again, leaving us feeling exhausted,” says Koffinke. 
TOP TIP: Wholegrain products are metabolised more 
slowly, meaning that blood sugar doesn’t spike and 
then fall, resulting In a crash. As a result, you’ll not only 
stay fitter and more alert, but also feel fuller for longer. 

ARE YOU A 
WHOLEMEAL FAN? 

Studies show that many people have problems 
digesting wholegrain fibre when it’s combined with 
refined sugar, nuts or meat. Digesting it requires a lot of 
energy, which makes us feel fatigued. 

TOP TIP; Try to steer clear of having wholegrain bread 
with marmalade, chocolate spread, or meat products. 
It’s better to spread your sandwiches with butter, 
avocado or cottage cheese. 


ARE YOU PH-BALANCED? 

The sulphurous amino acids in meat, fish and cereal 
products change the body’s pH level. The acid 
dominates, interfering with the metabolism and organs. 
This makes us drowsy. TOP TIP; Eat fruit and 
vegetables with every meal. They’re alkaline and 
neutralise the acids produced by meat, dairy and 
grain products. 

DO YOU EAT ENOUGH? 

Those who don’t eat enough put their bodies in an 
emergency state, radically reducing physical and 
mental energy. Fatigue, irritability and reduced 
concentration follow. TOP TIP: Don’t starve 

yourself if you’re overweight and want to 
lose a few pounds. A balanced diet 
should include wholegrain, 
vegetables, fruit and at least 1.5 
litres of fluid a day. 

MUST YOU 
DRINK COFFEE? 

Caffeine causes a surge in 
adrenaline that makes us feel 
wide awake, but as soon as the 
effect wanes we crave another 
cup. This depletes our stores of 
adrenaline, making us feel tired. 

TOP TIP: Chew gum Instead of 
drinking coffee. Fifteen minutes of chewing 
promotes blood flow to the brain. 

CHIPS FOR LUNCH? 

American scientists have shown that eating fat 
during the day can increase feelings of tiredness. 

TOP TIP; Save high-fat meals for the evening and 
replace chips with vegetable snacks like carrot batons. 

TOO MUCH FIBRE? 

A sudden increase in fibre consumption may leave 
you feeling bloated and cause stomach cramps. 

This leads to flatulence. Legumes like peas, beans 
and peanuts also contain the sleep-promoting 
substance tryptophan. 

TOP TIP: A possible alternative is the soya bean, 
which contains the stimulant lecithin. 


provides a 
quick burst of 
energy, but also 
makes you tired 
quickly. 

Dr Stefan Koffinke 



DR STEFAN KOFFINKE 


is a qualified nutritionist who 
runs his own nutrition clinic. 



LACKING PROTEIN? 

Proteins are the building blocks of the body and help to 
build a powerful immune system. If our protein stores 
are empty, the muscles atrophy - meaning we feel 
weak and lethargic. TOP TIP; Aim for one gram of 
protein per kilogram of body weight per day. Good 
sources of protein Include nuts, meat, cheese and milk. 
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///// DOES 

BAD SLEEP 

ROB ME OE 
ENERGY? ///// 


S leep is vital to our physical health. It’s how 
we regenerate - it’s involved in healing and 
the repair of your heart and blood vessels. 
An ongoing lack of sleep is linked to 
increased risk of heart disease, high blood pressure 
and stroke. If you wake up feeling tired, you should be 
concerned about the quality of your sleep. 

DO YOU SLEEP THROUGH 
THE NIGHT. BUT STILL 
WAKE UP TIRED? 

“This suggests that you’re sleeping for long enough 
(80% of us need 7-8 hours’ sleep), but not deeply 
enough,” explains sleep specialist Dr Michael Feld. 
“Loud snoring, nocturnal breathing problems (sleep 
apnoea) or movement disorders (restless legs) can 
disturb sleep. It’s like having a faulty phone charger 
that you plug in for eight hours, but still only have 
50% power.” The experts say you should go to the 
doctor if you have sleep problems that affect you for 
three hours or more a night, three times a week for 
more than three weeks. “To determine whether there’s 
something wrong, we monitor the patient for one 
or two nights and record what happens to their 
body and brain,” explains Dr Feld. 


LYING DOWN TO 
GO TO SLEEP? 



DO YOU SNORE? 

“Every second man over 40 snores, and 20% of them 
suffer from sleep apnoea,” says Dr Feld. This is when 
the upper airway becomes obstructed and leads to 
potentially dangerous breathing problems. Most of 
those affected are unaware of their nightly battle for 
survival. “I guess there are thousands of people who 
have no idea they’re suffering from sleep apnoea. 
Unfortunately, the disease still goes undiagnosed,” 
says Dr Feld. The health effects can be disastrous: 
constant interruption of deep sleep leads to daytime 
fatigue, loss of energy and nodding off at work. This 
puts the body under extreme stress, dramatically 
increasing the risk of heart attack and stroke. Says 
Feld, “The longer, louder and more violently 
a person snores, the higher their risk of 
sleep apnoea as the throat and 
tongue tissue wear out over time.” 


1 



DO YOU FOLLOW 
YOUR INNER 
CLOCK? 

People who fight against their 
inner clock risk developing 
fatigue and a permanent feeling 
of jetlag. Studies show that 
constantly disregarding your own 
body clock dramatically increases 
the risk of cardiovascular and 
metabolic diseases. 


You shouldn't 
exceed your 
optimum 
amount of 
sleep. Only 
sleep when you 


AWAKE OR TIRED? 

The type of sleeper you 
are depends on genetic 
predisposition and age. 
Smaii chiidren often wake 
eariy, whereas teenagers 
sieep iate into the 
morning and are 
more aiert iate at night. 


feel tired.' 


Dr Michael Feld 


ARE YOU AN OWL 
OR A LARK? 

CD I often exercise in the morning. 

□ I avoid doing important tasks in the evening, 
n I find it easy to get up in the morning and am 

often the first at work. 

□ I’d rather stay at home on a weekday evening. 

□ I prefer to go to sleep around 1 1 pm. 

□ I feel alert as soon as I wake up. 

□ I rarely sleep for more than six hours. 



DR MICHAEL FELD 


is a GP and sleep specialist 
who runs his own practice. 


SOLUTION; 

Did you tick most of the boxes? If so, you’re a lark and 
should schedule your most important tasks for the 
morning. If you feel tired by noon, you can treat yourself 
to a nap - “but no longer than 20 minutes,” warns 
Dr Feld. But if you didn’t tick any boxes, or only one, 
you are an owl - and have a hard time during the day. 
What begins in early childhood can continue into our 
professional lives: owls are forced to fight against their 
inner rhythm by rising early for work. One sign of this is 
being in a bad mood in the morning. Bright light, plenty 
of water and exercising beside an open window can 
help you wake up. Push your more important tasks back 
to the afternoon or evening. Being an owl isn’t all bad 
news: studies show that owls are often more creative, 
flexible and persevering than larks. There are also 
those who fall somewhere in between owls and larks 
- all-rounders who feel alert whatever the time of day. □ 
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WORLD EVENTS 


A height of just two metres separates Miami from catastrophe. 
And every day that distance decreases. Can the city be saved? 

Most experts think its fate has already been sealed 






What is a 
I diver doing ^ 
ft in downtowny^ 
^ Miami? 

e Freddy Perez has water up to his 
' neck: floodwaters from the Atlantic 
have pushed the seawater through 
the sewers to the surface. Perez’s 
^ job is to dive into the drain shafts 
and free any driftwood stuck in the 
underground canals. 


avxhome.se 







hristine Florence 
steers her car 
carefully into the 
left lane of West 
Avenue, Miami. 
The 43-year-old 
slows to a snail’s pace as she 
crosses the flooded road. Here, in 
the middle of the carriageway, the 
water is only a few centimetres 
high. In the right lane, however, it’s 
a different story. There, the water is 
almost 40 centimetres deep - even 
the sidewalks have disappeared in 


the brown soup. The mysterious 
thing about all this? It hasn’t rained 
for four weeks in Florida’s foremost 
metropolis. And it’s not a burst pipe 
that’s caused all the flooding either 
- because it’s not fresh water that’s 
been spilling out of the manhole 
covers. It’s salty sea water. 

Incredible as it might sound, 
dozens of streets in Miami are 
flooded twice a day because of 
the Atlantic tides. In the city centre, 
wetsuit-clad specialists diving 
down into overflowing drain shafts 


are a common sight. Their mission: 
to remove driftwood that’s been 
brought in with the tide and 
blocked the canals. Many of the 
canals breach their banks daily. 
The entire subsoil is waterlogged 
and unstable, huge sinkholes 
frequently swallow houses whole. 
Despite this, only a few of Miami’s 
five million residents have realised 
that this is just the beginning... 




“It’s not a question of if Miami is 
going to sink, but when.” 


Harold Wanless, 

Chairman of the Department 
of Geologieal Seienees at the 
University of Miami 
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No other metropolis in the world is 
as endangered by rising sea levels 
as Miami. According to a study 
by the OECD (Organisation for 
Economic Cooperation and 
Development), if the city were to 
flood, the predicted loss in asset 
values alone would amount to a 
whopping $416 billion. But why 
would Miami be the first major city 
to go under? And how much time 
do experts give the city before it 


IS swallowed by the Atlantic? 

Two metres - on average that’s 
how high Miami is above sea 
level. The highest natural 
elevation in the city is a four-metre 
limestone ridge on Palm Beach. 
This remarkably flat topography is 
one problem facing the city. The 
biggest danger, however, is not 
above, but below ground: Miami is 
built on a massive coral reef, and 
it’s this geology that’s proving to 


be fatal. “Think of a Swiss cheese 
and you have a pretty good idea 
of what the rock under the city 
looks like. Imagine trying to seal 
that up,” says Glenn Landers, an 
engineer with the Florida Climate 
Institute. The subsoil of southern 
Florida consists of perforated 
limestone. Untold numbers of 
shrimps once wormed their way 
through these tunnels and holes. 
When the sea level rises, saltwater 




“Everyone thinks that the 
government in Washington wiii oome 
to our resoue if things get reaiiy bad, 

But that’s an illusion.” 



Chuck Watson, 

Disaster- impact anaiyst 



from the ocean races through 
this honeycomb-like network 
of tunnels towards the surface. 
These days, fire services are 
receiving more and more 
emergency calls from confused 
residents. “It’s not raining,” 
they explain, “but a lake is 
forming in my garden.” 

The limestone is also the reason 
why Miami cannot be protected 
by a wall. The bulwark would need 


to extend 20 metres into the 
ground just to cut off the supply 
of seawater to the underwater 
canals. “Dykes and levees would 
be useless, as the water would 
simply seep through the 
underlying limestone,” explains 
Harold Wanless, chairman of the 
Department of Geological 
Sciences at the University of 
Miami. “It’s not a question of if 
Miami will sink, but when.” 


Wanless’s own house stands three 
metres above the ocean. In the 
long term, he knows even that 
won’t be enough. 

However, the unstable subsoil 
and the extremely flat geography 
of southern Florida are not the 
only things threatening the region. 
Climatologists have found that the 
sea level off the coast of Florida is 
rising three to four times faster 
than the worldwide average. > 



This means that if the level of the 
oceans rises between 50 and 80 
centimetres by the end of the 
century, as most experts predict, 
the equivalent rise in Miami would 
be 1 .5 to 3.2 metres. 

“Even if we were to stop global 
warming overnight, we would not 
be able to save Miami,” says Tom 
Gustafson, former Florida speaker 
of the House. Harold Wanless is 
equally frank. “I can’t imagine that 
southeastern Florida will have 
many residents by the end of this 
century,” he says. Geologists are 
convinced: if Miami wasn’t already 
populated, no authority in the world 
would grant permission to build 
in the region. And taking into 
account current geological and 
climatological data, no one should 
be allowed to even consider 
settling there, either. But actually, 
the exact opposite is happening. 

Already almost all the apartments 
in the 195m-high Porsche Design 
Tower have been sold. Due for 
completion early next year, the 
cheapest of the 132 luxury 
apartments in the beachfront 
development costs $5.5 million. 
More than 150 hotel, office and 
apartment high-rises are currently 
under construction. Miami is a city 
gripped by real estate fever. “I pity 
the people buying an apartment in 
Miami. Thousands will lose their 
assets,” says Harold Wanless. 

Fisherman Raymond Romero 
is also astonished by the building 
boom. He lives just a few blocks 
away from the glittering facades 
of Miami Beach. Romero can no 
longer afford to insure his house 
as the premiums have shot up 
nearly as fast as the steel and 


Sinking city 

9 Even the most conservative estimates 
suggest that iarge swaths of Miami wili 
be underwater by the end of the century. 
The first areas to be flooded will be the 
expensive neighbourhoods of Miami Beach, 
Fisher Island and Key Biscayne. 


glass condos. For that reason 
the 45-year-old is now developing 
his own emergency plans. “I am 
filling the lower storey with 
sand and concrete, and building 
a new one on top.” 

But how would that help if the 
salty ocean water were to finally 
flood the subsoil - and break into 
the drinking water supply? Trillions 
of tons of water from the Atlantic 
are pressing down on the coast 
of Florida. At the moment, locking 
devices - or, in water-management 
parlance, “salinity-control 
structures” - are preventing the 
saltwater from flooding Miami’s 
freshwater reservoir. But they 
won’t be able to hold back the 
rising sea water for long. Jayantha 
Obeysekera from the South Florida 
Water Management District warns: 
“Sometimes the water level in the 
ocean is now higher than the 
freshwater level in the canals and 
reservoirs.” That means that the 
reservoirs cannot cope with any 
more rainfall and the saltwater from 
below mixes with the ready-to- 
drink supply. “If the sea level rises 
by 60 centimetres, Florida’s 
groundwater will be contaminated 
irreversibly,” explains Wanless. 

Florida’s biggest time bomb 
is ticking 40 kilometres south of 
Miami. The Turkey Point nuclear 
power station is located just six 


“I can’t think of a 
more dangerous place 
to build a nuclear 
reactor. But that's exactly Philip Stoddard, 

what is happening now.” soS Miami 
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Florida archipelago 

O This illustration shows that the south of Florida, 
in particular, is affected by rising sea levels. “An 
increase of just two metres would mean almost the 
entire region would be swallowed by the sea,” says 
climate change expert Tom Gustafson. 


What will the Miami of the future look like? 

e To make clear what a rise in sea level would look like for Miami, Nickolay Lamm 
studied Climate Central’s sea level rise analysis and illustrated the consequences 
for the city. At the very top is Miami Beach as it looks today; in the middle the city is 
shown after a rise in sea level of four metres. The bottom image shows the city 
' after a rise of eight metres - the expected scenario in 500 years. 


UNDERGROUND NETWORK 
Millions of tunnels and caverns worm their way 
through Florida’s limestone subsoil. As a result 
of the rising sea level, more and more water is 
pressing into this underground network (blue). 


metres above sea level. Its reactors 
are sitting right next to the Atlantic. 
If you want to imagine what would 
happen if a flood caused the 
cooling system of a nuclear plant’s 
fuel rods to fail, you only have to 
remember the catastrophe at 
Fukushima. But instead of taking 
the station off the grid, in light of 
the dire prognosis for Florida’s 
climate, the US state’s authorities 
have now decided to build two 
more reactors at Turkey Point. 
“Everyone thinks the government in 
Washington will come to our rescue 
if things get really bad. But that’s 
an illusion,” says disaster-impact 
analyst Chuck Watson. Even the 
mayor of South Miami, Philip 


Stoddard, is getting jittery. 

“You couldn’t choose a more 
dangerous place to build a nuclear 
power plant than here,” he warns. 

To address the problem of rising 
sea levels, water engineer Piet 
Dircke proposes building a giant 
offshore wall in the sea off Miami 
Beach. Such a protective barrier 
would likely cost at least $20 billion. 
“That’s the only solution to partially 
rescue the city,” says Dircke. But to 
put such a project into practice, the 
support of politicians as well as 
investors is necessary. And that’s 
the main problem in this ultra- 
conservative US state. Chuck 
Watson remembers a safety 
conference in Florida attended 


WHEN THE EARTH OPENS UP 
i As a result of the soft and unstable 
soil, so-called sinkholes (blue points) 
form on the surface. These holes in 
! the ground can swallow entire houses. 


BUILT ON CORAL 
Florida lies on top of an extinct 
coral reef. The limestone 
subsoil is extremely porous. 




by government representatives, 
during which he described rising 
sea levels as the number-one risk 
factor facing the state. One of the 
commissioners was unequivocal 
in his response: “God destroyed 
the Earth with water the first time, 
and he promised he wouldn’t 
do it again. So all of you who are 
pushing fears about sea-level rise, 
go back and read the Bible.” 
Watson shook his head and left 
the meeting. He is doubtful that 
God will keep his promise. O 
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THE MANY FACES OF SYMMETRY 


Everything in nature begins symmetricaiiy - with a harmony not 
always apparent at first glance. The frond of a garden fern [above] is 
a symmetrical spiral before it unfurls and is mirror-symmetric when 
it opens out. Humans on the other hand, like most living things, are 
only mirror-symmetric - even inside an embryo [right]. The left side 
mirrors the right exactly. This only alters when the heart develops: 
the cardiac tube curves to the right and the symmetry is broken. 




NATURE 


The Mystery Of 

SYMMETRY 


It’s the universal order of our world, a power that controls everything. Symmetry 
changes us and determines our lives - and the search for its rules and laws can 
be likened to the search for the theory of everything. Researchers are now on 
the trail of one of the biggest mysteries of the universe 


A 



WHY IS THE UNIVERSE SYMMETRICAL? 


Because it exists! That might sound phiiosophicai, hut it reaiiy isn’t. The universe didn’t come 
first - symmetry did. Physicists beiieve that just after the Big Bang, aii of the forces of 
nature were identical and all elementary particles were the same. But within an instant, this 
‘supersymmetry’ was broken down into smaller, individual symmetries. That’s why so many 
different forms appear in nature. From the rotational symmetry of the human iris [above] 
to the golden ratio in the shell of a sea snail [right], the cephalopods whose ancestors 
colonised the oceans 500 million years ago, all symmetry originated from one ancient form. 
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In contrast to the mirror symmetry of the human body, the dandelion is cyiindricaiiy 
symmetric [left]. But why is that the case? The development of the symmetrical form is 
dependent on two factors: gravity and movement. Humans move forwards, and a left-right 
symmetry ensures the necessary balance. Plants grow upwards - against gravity - and 
maintain their baiance through their cyiindricai shape. Another form of symmetry is found 
in the ribs on the sheii of a mussei [below]: they form a row of a perfectly proportional 
pattern from one point outwards - in physics this is known as transiationai symmetry. 







f symmetry really is the universal 
order of nature, then we owe our 
existence to a design flaw. During 
the Big Bang 13.7 billion years ago, 
it wasn’t just matter that was formed, 
but anti-matter too. The result was 
simultaneous mutual destruction 
- as quickly as the universe was 
formed, it was in danger of ending. 
But a tiny calculation error saved 
the newborn cosmos: ten billion 
antiparticles met ten billion and 
one matter particles. 

It was this slight imbalance, this 
tiny asymmetry, that led to the 
formation of galaxies, milky ways 
and solar systems - and eventually 
to all forms of life. But was it really 
a calculation error or are the answers 
to life and the universe hiding behind 
the biggest mystery of all? 

THE SECRET LANGUAGE 
OF SYMMETRY 

A butterfly, a leaf, cars, people: all 
symmetrically created organisms 
and objects. But what about a 
tree, or even a volcano? Are they 
symmetrical? At first glance you 
could probably describe a fir 
tree as symmetrical, but an old 
oak tree doesn’t seem to have 
any regularity. And yet they too 
are symmetrical, just like molecules 
and planetary orbits, like electricity, 
magnetism and light. 

So what exactly is symmetry? If an 
object is rotated, reflected or flipped. 


it is symmetrical if it still looks 
exactly as it did before. The letter 
A is symmetrical, for example: reflect 
it vertically in the middle, and you 
still get an A. This form of symmetry 
- the mirror or bilateral form - is 
the most familiar to us, because 
we humans are also bilateral. We 
have a left and a right side - reflect 
a human being along his or her 
central axis, and they will generally 
look exactly as they did before. We 
have a plane of symmetry from our 
head to our toes. The letter H has 
two planes of symmetry: vertical 
and horizontal. And the letter Z? It 
too is symmetrical, but rotationally 
symmetrical in that the Z is not 
mirrored, but rotated by 180 degrees 
from its central point. 

THE EVOLUTION OF SYMMETRY 

Both humans and animals 
are bilateral beings. This is a 
consequence of movement. Most 
living organisms can walk, fly or 
swim in one direction: forwards. It’s 
the mirror-symmetrical configuration 
of the body that provides balance. 

If we had three legs we’d be more 
stable on our feet, but we wouldn’t 
move as quickly. We owe our ability 
for forward motion to the fact that 
our most important sensory organs 
are positioned to the front of our 
head and not the rear. A rocket or 
a hot air balloon on the other hand 
moves upwards and therefore 
needs no bilateral symmetry, hence 
both are built cylindrically. And it’s 
a similar story with skyscrapers, 
towers and volcanos. These all 
rise upwards and have cylindrical 
or spherical symmetry too. 

Alongside movement, another 
force plays a crucial role: gravity. 

The Earth’s magnetic pull prevents 
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Axis symmetry 

Lowly animals like the grasshopper have 
a perfect left-right division - the internal 
organs are also laid out like this. 



c E 

<D CO 

</) Js: 


E- 
^ If) 


O o 


an up-down symmetry in almost all 
living organisms; the legs carry the 
body, the back holds it upright with 
supporting muscles. As movement 
and gravity exist everywhere in 
the universe, the same laws of 
symmetry apply in every corner of 
the universe. This means that if life 
exists elsewhere in the universe, it 
must have a similarly symmetrical 
construction and be bilateral - extra- 
terrestrial beings would probably 
look very similar to humans. 


THE THEORY OF EVERYTHING, 
THANKS TO SYMMETRY 

Four fundamental forces rule 
the universe: 

1 . Strong interaction. This holds 
atoms together and is also the 
strongest of all the natural forces. 

2 . Electromagnetism. This force 
is responsible for electricity, 
magnetism, all chemical reactions 
and for light. 

3. Weak interaction. This governs 
the breakdown of radioactive 
substances, but is also responsible 
for the nuclear fusion inside our sun. 

4 . Gravitation. This is actually the 
weakest of all the natural forces. 

All forces are exactly tailored 
to our universe, and the smallest 
deviations would have catastrophic 
consequences that would inevitably 
lead to the destruction of the world. 
The scientists’ aim is to bring these 
four laws under one roof, and to find 
a formula that applies to everything. 
Scientists know this as the ‘theory of 
everything’ - or simply the universal 
formula. And symmetry is the key. 

Physicists say the best laws are 
those with the highest temperatures. 
That’s because the higher the 
temperature, the higher the number 
of symmetries. Take water, for 
example: the steam from heated 
water is more symmetrical than 
liquid water. That’s because water 
vapour is always symmetrical, 
regardless of the direction you’re 
looking at it from. In a frozen state, 
water displays far less symmetry. 

The colder it gets, the less flexible its 
state and the firmer and more rigid 
a substance it becomes, because 
the cold breaks the symmetries. And 
that’s exactly what happened during 
the Big Bang, 13.7 billion years ago. 


In the beginning it’s unimaginably 
hot: 1,032 degrees Kelvin. There isn’t 
any matter, space, time or natural 
laws. The four fundamental forces 
are united in a single elementary 
force - a perfect, infinite high 
symmetry. The universe expands at 
lightning speed. Unknown particles 
swirl through newly created outer 
space. But as it expands, the 
universe cools. The temperature 
required for certain reactions is 
lacking and high-energy particles 
die off, to be replaced by new 
particles. And this is where the 
first break in symmetry occurs: 
gravity separates from the other 
fundamental forces and becomes 
self-sufficient. The remaining three 
interactions remain as the so-called 
GUT force (Grand Unified Theory). 

In this era the asymmetry of matter 
and antimatter also emerge - some 
particles are ‘frozen’ in time. 

10'^® seconds after the Big Bang, 
the strong interaction separates 
from the GUT force and the first 
quarks and antiquarks, the most 
fundamental building blocks of the 
universe, form. What remains is 
electroweak force, which breaks 
into electromagnetism and weak 
interaction ten to 12 seconds after 
the Big Bang. The temperature 
has now fallen to 1 ,019 degrees 
Kelvin - but there’s still a long 
way to go to the 2.7 degrees 
Kelvin (minus 270 degrees Celsius) 
found in outer space today. 

Since then, countless symmetry 
breaking has taken place. Things 
split into new symmetries, or end 
in asymmetrical one-way streets. 

But in the beginning there was a 
single symmetry. The search for 
this primordial perfection may be 
mankind’s greatest task. □ 
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They’re the rulers of the internet - and yet hardly anyone 
knows of their existence. Just 14 cr^to officers hold the 
keys to global web security, with the*power to shut down 
I the entire internet in an emergency o ’ 







THE CHOSEN ONES 



ONLY 14 PEOPLE IN THE 
WORLD HAVE THE KEYS 

TO THE INTERNET 


arbed wire snakes around the 
metres-high concrete walls. Above 
a road studded with huge bollards, 
a watchtower looms large. Heavily- 
armed guards patrol the perimeter. 
All of these security measures are 
in place to protect the entrance 
to a strip of buildings at 18155 
Technology Drive in Culpeper, 
Virginia. Surrounded by fields, 
this is one of the most protected 
buildings in the USA. Because a 
break-in here could spell disaster. 

The small, tranquil town of 
Culpeper lies about 110km south 
of Washington DC. The location is 
no coincidence, because from this 
distance the town could survive 
a nuclear attack on the capital 


- a nightmare scenario that security 
experts must plan ahead for. The 
reason for the high security level: 
a top-secret data centre is located 
inside the Terremark Building 
in Culpeper. The American 
government stores its most private 
documents here. But that’s not the 
only reason why this fortress of 
barbed wire and concrete exists. 

In one wing of the complex, there’s 
a room that doesn’t appear on 
any official building plans. In 
this room, behind a pair of steel 
grilles, stand a pair of high-tech 
safes - the contents of which 
is one of the most well-guarded 
secrets of the internet. 

CAN 14 PEOPLE PROTECT 


THE INTERNET? 


Darren Lewis* is standing outside 
the high security area in the 
Terremark Building. Mid-40s with 
dark hair, Lewis has flown in from 
Brazil to take part in a special 


ceremony. A ceremony to mark 
something rather important. 
Nothing less than the safety 
of the internet and, therefore, 
the security of the entire world. 

Lewis works for the not-for-profit 
organisation ICANN (Internet 
Corporation for Assigned Names 
and Numbers). He’s a so-called 
crypto officer, one of 1 4 chosen 
people who have access to seven 
keys (and seven copies of the 
keys), which grant them control of 
the internet. If the rumours are to 
be believed, they even have the 
power to switch off and restart the 
internet during a crisis. 

Lewis takes off his glasses and 
takes a step forward. A computer- 
generated voice instructs him to 
place his eyes in line with the 
scanner. The scanner’s laser films 
the iris and, a few moments later, 
the entrance to the neighbouring 
room clicks open. Apart from DNA 
testing, identification by iris 


*NAME HAS BEEN CHANGED 




THE INTERNET AS A WEAPON 

Traffic flow, energy supply, commerce 
- almost everything is controlled 
online. But with 300,000 new viruses 
appearing daily, hackers are constantly 
attempting to infiltrate the network. 



INTERNET TRIVIAI 

Use the free viewa app and scan this 
page to discover 40 amazing facts 
about the internet. And more! 


scanner is the safest biometric 
procedure in the world. Some 
266 characteristics make the 
iris unique, and with an error rate 
of one in a million it’s virtually 
impossible for the state-of-the-art 
scanner to make a mistake. By way 
of comparison, fingerprint readers 
can make an erroneous match 
once every 50,000 times. And 
right here an error could lead to 
catastrophe. Because this is 
where the technical centre of 
the internet lives. 

HOW DOES THE HEART OF 
THE INTERNET FUNCTION? 

Controlled by global internet 
authority ICANN, the Domain 
Name System (DNS) lies at the 
heart of the web. It’s the internet’s 
version of a telephone directory 
- a series of registers linking web 
addresses to a series of numbers, 
called Internet Protocol addresses. 
Since these IP addresses are 


very hard to memorise, they are 
given easy to remember, content- 
related names. For example, 
if you type www.nasa.gov into 
your browser, you will be directed 
to the server by the DNS, which 
translates the letters into the 
original IP address, and then 
forwards it to NASA’s website. 
There, the browser downloads the 
contents of the page and displays 
it to you. The DNS system is, in 
fact, its own network. Without 
DNS you wouldn’t be able to find 
a single website. You would never 
know which link you were clicking 
on, and on which site you were 
going to end up. The internet 
would simply collapse. 

IS THE WORST-CASE 
SCENARIO REALLY 
A POSSIBILITY? 

In the windowless high-security 
room, Darren Lewis is standing 
behind a steel grille. No electrical 
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"THE HIGH SECURITY 
ROOM IS NOT EVEN 
MARKED ON THE OFEICIAL 
BUILDING PLANS" 
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PROTECTING IDENTITIES 


A crypto officer’s job is so sensitive, 
they’re not advised to tell friends 
or colleagues about what they 
do. The threat of kidnapping or ' 

blackmail also looms large. ^ 


signals can come in or out. Any 
disturbance would automatically 
seal off the steel cages containing 
the safes. Only a specified number 
of people are allowed in the room. 
Even cleaning and security staff are 
strictly forbidden from entering. 

The biggest danger facing the 
authorities doesn’t bear thinking 
about: the fact is, anyone who 
manages to penetrate this 
highly complex system could 
manipulate the entire internet. The 
consequences of this worst case 
scenario would be wide-ranging, 
from the relatively harmless, like 
intercepting private emails, to the 
potentially catastrophic: webpages 
that rerouted the user to fake sites. 

Let’s take Australia, where half 
of all adults regularly use online 
banking, as an example. If hackers 
were to reroute the websites of the 
biggest banks to their own fake 
sites, they could launch a full-scale 


attack on millions of customers’ 
accounts. The theoretical cost 
could run into billions of dollars 
- in this country alone. On 
a global scale, the figures 
would be almost unimaginable. 

Plunging the internet into 
chaos isn’t as tricky as you 
might think, which is something 
that became evident seven years 
ago. While surfing the web for 
ways of keeping fit, hacker Dan 
Kaminsky stumbled across a major 
security flaw in the DNS system. 
Millions of computers could be 


rerouted to malicious websites, 
which in turn could steal 
sensitive data or infect computers 
with viruses. Only Kaminsky’s 
lack of criminal intent prevented 
a global internet meltdown. 

To avoid such a scenario 
happening again, ICANN now uses 
a new, highly complex, three-level 
security concept in order to protect 
the DNS and, by extension, the 
internet. The first security level, 
DNSSEC (Domain Name System 
Security Extensions), is there to 
ensure that the internet user is 
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THE DAMAGE COULD 
RUN INTO BILLIONS 
OF DOLLARS" 



actually forwarded to the correct 
webpage by the DNS. The 
system does this by using digital 
signatures. These signatures can 
be accessed and checked at any 
time. This then indicates whether 
the data is really coming from the 
correct server, or if it has been 
manipulated en route. 

A master key is needed to create 
these digital signatures. Known as 
the KSK, or Key Signing Key, this 
represents the second level of 
security; it’s the key with which the 
top level of the DNS is signed. The 
key that opens all doors - the 
master code to the internet. And 
the only people who have access 
to it are the crypto officers - the 
third security level of the system. 

WHAT DOES A KEYHOLDER 
ACTUALLY DO? 

For security reasons, crypto 
officers renew the KSK every 
three months, then store it in 
one of two identical data centres. 
These are located near LAX 
airport on the west coast of 
the US, and in Culpeper, where 
crypto officer Darren Lewis now 
finds himself. Seven crypto officers 
are selected for the ceremonies 
in each of the two sites, which 
sees the officers receive a real 
metal key to a safety deposit box 
inside the high security room. 

“We receive two identical keys,” 
explains Darren Lewis. “One 
must be kept in a bank vault, the 
other at home. We’re not allowed 
to photograph the keys, all of 
us agree to that beforehand.” 

Not that any of the officers are 
likely to entertain such thoughts. 
“We’re the 14 computer experts 
chosen to ensure that the internet 
is secure,” says Lewis. Which, 
conversely, is also the reason why 
hardly any of their friends and 
colleagues know of their mission, 
so great is the threat of kidnapping 
or blackmail. You see, inside the 
safety deposit boxes are the 



"HARDLY 
ANYBODY 
KNOWS 
ABOUT OUR 
MISSION" 



smartcards which the keyholders 
use to generate a new master code, 
thereby guaranteeing the security 
of the DNS and protecting the 
internet for a further three months. 

HOW DO YOU BECOME 
A CRYPTO OFFICER? 

“I had to officially apply to be a 
crypto officer,” explains Lewis. “I 
had to prove that I was technically 
savvy, with an in-depth knowledge 
of information security. I also 
underwent psychological tests to 
prove that I was of sound mind.” 

The organisation has certain 
selection criteria it follows when 
recruiting crypto officers: only 
independent people with no 
affiliations to governments, ICANN 
or any of its subsidiaries can apply. 
An understanding of DNS and 
DNSSEC is a pre-requisite. 
Applicants must also provide 
three reputable referees from 
the technology community and 
present them to the committee. 

Among crypto officers, 
independence and integrity come 
first. They don’t receive a salary, 
still less any expenses in lieu of 
hotel accommodation or airfares 
when flying to one of the four 
ceremonies held each year. The 
keyholders come from far and 


wide: from Sweden, Benin, the 
Netherlands, Mauritius, Brazil and 
Nepal, among other places, and 
are never allowed to travel on the 
same plane - so that, in the event 
of a crash, some of the 14 survive. 

In the event that something 
did happen to all 14 crypto 
officers or that both data centres 
were destroyed, seven backup 
keyholders would step into the 
breach. They have smartcards that 
each contain a fragment of code 
needed to build a replacement 
key-generating machine. Once 
a year these shadow holders send 
ICANN a photograph of themselves 
with that day’s newspaper and their 
smartcard, to verify that all is well. 

Three crypto officers are always 
present at the ceremony. It’s the 
same today. Lewis and two other 
officers are standing in the ten- 
square-metre vault. Over the 
course of the next three hours, 
the officers must follow a tightly 
scripted series of 103 steps, all 
laid out in a 25-page dossier. 

A maximum of 24 people are 
allowed into the 30-square-metre 
high security room where the 
ceremony takes place. Alongside 
the three keyholders are other 
technicians, independent registrars 
and witnesses. The serial numbers 
of every chip, every smartcard, 
every computer and every cable 
are not only logged in the minutes 
of the ceremony, but also filmed. 

Now it’s Darren Lewis’s turn. 

He holds his ID card next to his 
face and addresses the camera. 
“My name is Darren Lewis and I am 
crypto officer number 1 1 .” 

The small silver key shimmers in 
the glare of the neon tubes. Lewis 
holds it firmly in his hand - he 
knows the magnitude of his 
responsibility. He inserts the key 
into the keyhole of box number 
1249 and turns it. In just a few 
minutes the internet will be safe 
again - at least for the next 
three months. □ 


PHOTOS: Guardian News & Media Ltd (2); Dan Saelinger/Trunk Archive 


SMARTER IN 60 SECONDS 


4 FASCINATING QUESTIONS ABOUT THE INTERNET 



WHAT HAPPENS IN ONE MINUTE ON THE WEB? 

0 About 60 seconds will pass as you read this page. In the 
exact same period of time, all hell is breaking loose online 
- at least if you’re talking about internet traffic: 204 million 
emails sent, 13.8 million WhatsApp messages delivered, 75 hours 
of video uploaded, four million Google searches, 100,000 
Facebook friend requests. And, naturally, all this activity is an 
excellent money-spinner for internet giants like Google and 
Facebook. The big tech companies earn $141,780 per minute - 
and half of this profit goes straight into Apple’s bank accounts. 


WHERE DOES THE @ SIGN COME FROM? 

G The ‘at’ sign, the roly-poly, or the snail - around the world 
the @ sign is known by numerous different names. 

Historians now know that the @ sign was a unit of weight 
among tradesmen on the Mediterranean in the 16th century - an 
@ was equivalent to about ten kilograms. Just a few decades later 
the symbol found use in markets as an abbreviation for the word 
‘for’. In the 19th century, the sign was found on typewriters. But 
it really rose to stardom in 1971 when Ray Tomlinson created 
the world’s first email address. Tomlinson placed the @ symbol 
between the user name and the computer name - and sent 
the very first email in history on the same day. 


HOW FAST 

IS THE 

INTERNET 

GROWING? 


Measured in volume of data, the internet will have 
f TO quadrupled in size between 2014 and 2016. Every year 

1.3 zettabytes of data are transported between computer 
networks worldwide - that’s a number with 20 zeros. By 2020 
this number will have grown to 40 zettabytes. The world’s first 
website went live in 1991. The end of 2014 marked another 
milestone: there are now over one billion websites in existence.^ 


HOW DOES -DATA TRAVELS 

BETWEEN CONTINENTS? 


0 99% of data transfer between continents travels via undersea 
cables [left]. These highways for data transfer lie between the 
urban centres of the USA, Europe and Asia. Roughly 340 internet 
exchange points exist worldwide - junctions that connect the entire 
world. The SEA-ME-WE 3 cable, which has a landing point in Perth, is 
more than 39,000km long. A Google search query travels through the 
cables at a speed of about 2,500km/h, taking just 0.2 seconds, w 
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WHEN PHILIP II EMPLOYS THE WRONG MAN. |PAGE~^ 






WHEN THE PHARAOHS BELIEVE 
THEY ARE GODS. PAGE 87 

How marrying their own caused 
a royai dynasty to die out 


WHEN RUSSIA SELLS ALASKA 


TO THE USA. PAGE 89 


How a $7.2 miiiion business deai dramatically 
altered the course of economic history 
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WHEN LOUIS XV ALLOWS THE FOUNDING 
OF AN EMERGENCY BANK. IPAGE 841 

How France invented speculative trade and subsequently 
plunged the world into ruin 


WHEN HITLER 
SURVIVES AN 
ASSASSINATION 


ATTEMPT. PAGE 82 
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WHEN NAPOLEON ATTACKS RUSSIA. PAGE 82 



The course of history is like a road 
running through time. Forks on the 
path keep appearing, at which people 
are forced to decide which route to 
take. Mostly, the decisions they make 
are unremarkable - but some turnings 
in the road have dark and dangerous 
results that shake the entire world. 
What if the most famous people in 
history had followed a different path? 


I 15 APRIL 1865 
I \A/hon I inpr 


When Lincoln sends his 
bodyguard to the pub 
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THE BIGGEST MISTAKES IN 

WORLD#HISTORY 

WHEN NAPOLEON ATTACKS RUSSIA WHEN STAUFFENBERG FAILS TO PACK ENOUGH EXPLOSIVE WHEN NAPOLEON ATTACKS RUSSIA 


MkSTAKF: I 088 OF RFAI ITY 

When 
Napoleon 
attacks Russia 

T he Neman river, June 1807. 
On the river at Russia’s 
border, a gigantic raft is 
floating close to the French 
city of Tilsit. Napoleon Bonaparte stands 
at the prow of the raft, looking into the 
night sky. The most powerful man in 
Europe has just dictated the conditions 
of peace to the Russian Tsar, Alexander I. 
Following the devastating defeat 
of the Russian army at the Battle 
of Friedland, the 37-year-old has 
conquered the whole of the European 
mainland. It is the zenith of his power 
- and the point at which there really 
is no reason to continue fighting. 

Fie now needs only to concentrate 
on the securing of his empire. But 
that’s exactly what he can’t do. 

Almost five years later Napoleon is 
again on the Neman. This time he 
and his 600,000 soldiers are on the 
brink of a land war against Russia. 

An unnecessary gamble, that will 
eventually cost the French emperor 
everything and will fundamentally 
change Europe. 

Since Tilsit, Alexander I has actually 
been one of Napoleon’s important allies 
against their shared enemy. Great 
Britain. But the Russians are increasingly 
becoming a thorn in Napoleon’s side as 
they gain in military strength and ignore 
diplomatic orders from Paris. 

Napoleon’s solution is to march on 
Moscow as quickly as possible. To keep 
the French army supplied during this 
massive trek, the armed troops are 
followed by a tremendous entourage 
consisting of tens of thousands of 
carriages, carts, horses and wagons. 

But, ultimately, there are not enough of 
them and they are advancing too slowly. 
After only a short time, the supply lines 
are hundreds of kilometres behind the 
troops, and thousands of soldiers die 
of starvation and disease before even 
a single shot is fired. Meanwhile, the 
Russian army has been on an orderly 
retreat, evading the advancing Grande 
Armee with increasing skill and leaving 


behind nothing but scorched earth. 
Despite this Napoleon pushes his troops 
on mercilessly and eventually captures 
an empty and torched Moscow from the 
Russians without a fight. Only a sixth of 
the original troops make it to this point. 
Behind the walls of the Kremlin, 
Napoleon waits in vain for Alexander to 
surrender. The Tsar’s refusal to negotiate 
signifies an abrupt end to Napoleon’s 
Russian adventure. Despite not losing 
a single battle, he retreats to Paris, in 
the depths of the Russian winter, with 
the dwindling remnants of his army. 

The beginning of Napoleon’s self- 
inflicted downfall can be traced back 
to this march into Russia. According 
to British historian Alistair Florne, if 
Napoleon had not attacked Russia after 
the peace of 1807, he would probably 
have succeeded in “implementing the 
amazing administrative structures of 
the Napoleonic system across Europe 
on a long-term basis”. 

There were alternatives to a Russian 
campaign. Napoleon had designs on 
British India and Tsar Alexander I would 
probably even have supported him in 
weakening the Ottoman Empire, which 
had been at war with Russia since 1806. 

According to revered historian George 
Trevelyan, France would have remained 
“the dominant power in Europe.” And 
instead of being a driving force in the 
outbreak of the First World War 100 
years later, the Germans would have 
been “the most peaceful and loyal 
of all of Napoleon’s subjects”. 



THE RULER OF EUROPE 


Napoleon Bonaparte had conquered almost 
the whole of Europe by 1807 - only Great 
Britain was still putting up a fight. But then 
he made an unnecessary error... 



MISTAKE: IMPROVISATION 

WHEN 

STAUFFENBERG 
FAILS TO PACK 
ENOUGH EXPLOSIVE 


On 20th July 1944, a bomb is detonated at the Wolf’s Lair in 
Poland, Flitler’s military FIQ. The Fiihrer suffers only minor 
wounds - all because of a simple miscalculation... 


T he briefing has been brought forward by half 
an hour.” It is this seemingly banal piece of 
information that causes beads of sweat to form 
on Colonel Claus von Stauffen berg’s forehead 
and that, in one fell swoop, throws all of his plans 
into disarray. Fie glances nervously at his briefcase. 
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WHEN STAUFFENBERG FAILS TO PACK ENOUGH EXPLOSIVE 



REVOLT OF THE OFFICERS 

By 1944 von Stauffenberg believed, like many of the 
officers in the Wehrmacht, that the war was already 
lost. If Hitler was removed from power, negotiation 
with the Allies could be a possibility. Damage 
limitation was the goal. But Stauffenberg’s attempt to 
assassinate Hitler in July 1944 went wrong and all of 
the conspirators were arrested and executed. 


WHERE HITLER SHOULD HAVE DIED 

The conference room at the Wolf’s Lair after the 
assassination attempt: the massive wooden table 
protected Adolf Hitler from serious injuries 
resulting from the explosion. Four others died. 


His commander, Field Marshal Wilhelm 
Keitel, has no idea he has two parcels of 
dynamite tucked inside its folds. 

It is the morning of 20th July 1944. 
Stauffenberg and First Lieutenant Werner 
von Haeften have just arrived at the 
Wolf’s Lair, Hitler’s headquarters in 
what is now Poland. The pair have 
a single aim - to kill Adolf Hitler... 

Stauffenberg must react instantly to 
the change in plans. After a moment’s 
consideration, he makes a fatal decision: 
it’s now or never. In a side room next to 
the meeting room, under the pretence of 
changing his shirt, the colonel attempts 
to activate the fuse on the bomb. But 
Stauffenberg is missing an eye, his right 
hand and two fingers on his left, having 
been injured in 1943. Von Haeften must 
assist him. The men’s pulses are racing. 


The clock is against them: the meeting 
begins in 15 minutes. Suddenly, 
a knock on the door: “The Fuhrer is 
coming.” There is no time to set off the 
timer on the second bomb. In the rush 
Stauffenberg makes a fatal error: he 
only puts the activated device in the 
briefcase, leaving Von Haeften behind 
with the second bomb. Minutes later 
Stauffenberg discreetly places the case 
under the table at Hitler’s feet and leaves 
the barracks. At 12.42pm the bomb goes 
off: four people die, but Hitler survives. 

Experts are convinced that just one 
more kilo of explosive, even unprimed, 
would have killed everyone in the room 
- including the Fuhrer. The second case 
would have strengthened the force of the 
blast. “Hitler’s death would certainly 
have accelerated Germany’s demise,” 


says German historian Alexander Demandt. 
Dresden, Cologne and Berlin would 
have been preserved and hundreds of 
thousands of Jews would have survived. 

Everything was in place for the change 
in leadership: codenamed ‘Operation 
Valkyrie’, Stauffenberg and his 
conspirators had a plan that would allow 
them to take over the Wehrmacht in less 
than two days. The Nazi regime would be 
ousted, the SS and the Gestapo shut down. 
General Colonel Ludwig Beck was lined up 
to become Federal President and former 
mayor of Leipzig, Carl Goerdeler, would 
take on the role of Chancellor. The new 
government would have initiated peace 
talks, and the conditions of surrender 
would probably have turned out far milder 
for Germany than they did in reality. The 
only thing they need to set Valkyrie in 
motion is confirmation of Hitler’s death. 

But this news never comes... 

If Hitler had been killed by the bomb, 
the course of the war would have been 
drastically altered, in the Pacific as well 
as in Europe. The war would have ended 
sooner, since the Allies would have been 
able to focus on the fight against Japan 
as early as 1944. Prime Minister Kuniaki 
Koiso would probably have signed a peace 
treaty with the USA to guarantee Japanese 
supremacy in southeast Asia. The atomic 
bomb would not have been dropped over 
Hiroshima and Nagasaki. Countless 
Japanese lives would have been saved. 

The reality played out differently: 
the assassination attempt fails, the 
conspirators are executed by firing squad 
on the same day and the war raged on for 
another year. In the period between the 
attempted coup and the end of the war, the 
conflict claimed the lives of almost three 
million Germans - almost as many German 
victims as in the five years previously. 
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THE BIGGEST MISTAKES IN 


WORLD #HISTORY 


WHEN FRANCE INVENTS THE DEBT CRISIS WHEN PHILIP II CHOOSES THE WRONG MAN FOR THE JOB WHEN FRANCE INVENTS THE DEBT CRISIS 



HOW THE SUN 
KING RUINED 
HIS COUNTRY 

Louis XIV [above] was 
the embodiment of an 
absolute ruler. His 
reign lasted 72 years 
-and by 1715 France 
was bankrupt. The 
country was in a state 
of military emergency 
for 46 years during 
which Louis ordered 
30 expensive wars. 

But he’s most famous 
for his penchant for 
the magnificent. The 
Palace of Versailles 
has 700 rooms and 67 
staircases. As many 
as 10,000 people lived 
there - including 
courtiers, ministers, 
tailors, painters, 
artists, cooks and 
singers. 200 servants 
were employed to 
serve the king. 


MISTAKE: GREED 

When France 
invents the 
debt crisis 

How a gambler invented 
speculative trading 

I t was a crisis of dramatic 

proportions: an entire country 
threatened by insolvency. The 
financial experts have been 
discussing the consequences of a 
one-sided debt cut for days - without 
success. They are united on only one 
point: the mountain of debt is so high 
that it will never be repaid. Seems 
familiar, doesn’t it? What sounds 
remarkably like the current Euro crisis 
and the debate over Greece’s economy 
happened in Paris, too - 300 years ago. 

A calamitous error plunged France into 
chaos and laid the foundations for a 
number of modern-day economic crises. 

Let’s return to the year 1715: France 
has just concluded the expensive War of 
Succession. King Louis XIV, known as the 
Sun King, has just died - marking the 


end of a reign characterised by lavish 
spending. Louis XIV lived so decadently 
that he was forced to pawn the next 
year’s tax revenues to his creditors. 

France is in dire economic straits, facing 
a credit crunch in the form of a shortage 
of the gold coins needed to finance the 
ailing economy. It is during this financial 
emergency that John Law makes his 
dramatic entrance onto the stage of 
history. The gambling Scot claims to 
have a solution to the French debt 
problem - but can he be trusted? 

A few years before. Law had been 
sentenced to death for killing a man 
in a duel in London, but managed to 
manipulate his release from prison 
and escape to France, where he makes 
enough money gambling to stay afloat. 

One evening. Law meets Philippe II, 
Duke of Orleans - guardian of King Louis 
XV, then just five years old. The two men 
discuss the monetary crisis in France and 
decide that action must be taken. Law 
senses his chance and presents his own 
radical financial model to the duke. 

His idea? That economic activity 
can be encouraged by the use of paper 
money, not backed by gold and silver. It 
was the start of fiat currency (money that 


takes its value from government law), 
and an early adoption of ‘quantitative 
easing’. The Scot’s idea is so convincing 
that Philippe II grants him extensive 
powers over French finances. The 
Banque Generale, a private company 
founded by Law in 1716, will oversee 
management of the royal revenues - 
and is allowed to print paper money. 
France subsequently adopts the motto: 
no money left? Not a problem! We’ll 
just print new notes! This is how Law 
plugs the gaps in the national budget. 

Up to 50% of newly printed banknotes 
are not - as is usually the case - 
backed by gold or silver coins, but 
by government bonds that base their 
value on non-existent public revenues. 

Law also spreads rumours that the 
French colony of Louisiana, over which 
his Mississippi Company possesses a 
trade monopoly, is rich in gold and silver. 
The bluff inspires 6,000 people to head 
to America to mine the non-existent gold. 
Law’s luck runs out in 1720 when the 
credit bubble bursts - spectacularly. In 
the last 12 months Law had pumped 
almost four billion livre into the market 

- 25 times the sum of French tax 
revenue. Increasing numbers of investors 
are seeing through Law’s Ponzi scheme 
and want out, resulting in a run on the 
banks which devalues the livre to such 
an extent that France’s entire economy 
collapses within days. The state lost 97% 
of its market value in the resulting bust. 
Law makes his escape to Venice, where 
he dies a poor man in 1729. 

But Law’s concept of unsecured paper 
money endures, spreading across Europe 
like a virus. The ramifications of this will 
reach far into the future. Just years after 
1720’s disastrous crash, the process of 
filling gaps in state budgets with money 
from speculative trade is again becoming 
widespread. Europe is hooked. 

What might be different today if 
John Law had been executed in London? 
It’s difficult to say, but it’s highly likely 
that the world would have been spared 
many economic collapses, political 
crises and many wars, as a result. 

The First World War, for example - 
financed by a debt bubble in Germany 

- would probably never have got off 
the ground due to a lack of funds. 



WHEN PHILIP II CHOOSES THE WRONG MAN FOR THE JOB WHEN FRANCE INVENTS THE DEBT CRISIS 


MISTAKE: WEAK LEADERSHIP 

When 
Philip II 
chooses 
the wrong 
man for 
the job 

How a seasick bureaucrat leads the 
Spanish Armada into disaster 

M any of the worst mistakes 
in history were made in 
the heat of the moment or 
under pressure. It’s rare 
for them to be decided upon carefully 
and preserved for posterity. On 19th June 
1588, Alonso Perez de Guzman is on the 
cusp of one such mistake. Suspiciously, 
the commander of the Spanish Armada 
considers the royal seal on the letter. 

He suspects he knows its contents. Two 
weeks previously he’d sailed with the 
fleet to Lisbon. His mission: conquering 
England. The Spanish-Catholic king, 
Philip II, has been laying claim to the 
English throne ever since the Protestant 
Elizabeth I’s coronation as queen. 

But De Guzman’s crew are unaware 
that their commander has no place 
on the high seas and is anything but 
the ideal man for the job. Already, 
he has confided to King Philip: 

“Since I know nothing of seafaring 
or warfare, I have no right to take up 
the office as the supreme commander 
of such a massive organisation.” 

But the monarch’s reply in the letter 
is clear: “I have dedicated this venture 
to God. Go forth and do your best!” 

Philip II is sure of victory, he believes 
his fleet is unbeatable. The fact that 
their commander previously had an 
office job and gets seasick as soon as 
he steps on board a boat doesn’t interest 
the king. In his eyes, that plays no role in 
who leads his fleet - but it is a mistake 
that will have devastating consequences. 


WHO DOES ENGLAND 
BELONG TO? 

Because Philip II [right] was 
married to Mary I of England, 
he lodged a claim to the 
English throne after Mary’s 
death in 1588. His Armada 
was designed to put his claim 
to the throne into action. 



THE WAR FOR SILVER 

King Philip II does not only want to conquer Protestant England so he can reintroduce Catholicism. 
Attacks by English privateers on South American colonies are also a thorn in the king’s side. Spain is in so 
much debt that it is reliant on deliveries of gold and silver. In a final act of violence, Philip II launches the 
Spanish Armada to take back control of England. It is a plan that doesn’t work: a storm capsizes many of 
the ships and the remaining boats have to turn back. 


An experienced and competent naval 
commander would in all likelihood have 
been able to anticipate the fate of the 
Armada because of the unfavourable 
wind conditions in the Channel. 

The slow, heavy Spanish galleons are 
only equipped for close combat, and 
faced with the modern agile English 
ships, they are at a disadvantage. The 
Armada’s ships are outmanoeuvred and 
incur serious damage. Soon munitions 
are dwindling - supplies are running low 
and morale is plummeting fast. Guzman 
commands his fleet to stop and turn 
around. But on the way back to Spain, 
something even worse happens: the 
commander leads the fleet into an 
Atlantic low pressure system that soon 
strengthens into a hurricane - the heavy 
galleons are helpless against it. In the 
end, more than half of the Armada’s 
ships do not make it back to Spain. 

What might the world look like if 
Philip II had chosen an experienced 


commander and the Spanish army had 
actually made it to England? According 
to the British-American historian Geoffrey 
Parker, there’s plenty of evidence that 
the troops “would have marched to 
London, where they would have been met 
only by a military made up of frightened, 
poorly equipped soldiers.” Following the 
removal of Elizabeth I, Philip II would 
have made England a Catholic nation 
again and would have introduced the 
inquisition. “The counter-reformation 
would have completely eliminated 
Protestantism in England,” says Parker. 
“The Spanish and Portuguese overseas 
empires would have extended even 
further so that a massive united Iberian 
kingdom would have been created.” 

The American continent would have 
remained under Spanish leadership 
and would today probably be called 
‘Estados unidos de America’. Instead, 

8th August 1588 marks the beginning 
of the end for the Spanish superpower. 



THE BIGGEST MISTAKES IN 

WORLD ^HISTORY 

WHEN GERMANY’S GENERALS END WORLD WAR ONE WHEN LINCOLN DISMISSES HIS BODYGUARD WHEN THE PHARAOHS SEE THEMSELVES 



THE GRAVEDIGGER 
OF THE REPUBLIC 

Erich Ludendorff shifted the 
blame for the defeat in the First 
World War onto the politicians. 
This accusation gained hold in 
the Weimar Republic. 


MISTAKE: PANIC REACTION 

When Germany's generals 
end the First World War 

How the military robs the politicians of their room for manoeuvre 


A foreboding expression clouds Erich 
Ludendorff’s face as he stands 
before the national government on 
29th September 1918: “Gentlemen, 
I see no way of resolving the situation in our 
favour,” he says in a strained voice. “Gambling 
with the fate of the German people is a step too 
far for me. The war must be ended as soon as 
possible.” Though this may sound like the 
acceptance of total defeat, it is, in fact, one 
panicked general’s desperate attempt to save 
his own neck. The Allies have already broken 
through the German front line in France. Since 
then (8th August) Ludendorff has known that 
the First World War can’t be won. The general 
sees only one option to save his own skin - to 
shift the responsibility for the lost war onto 
others before it’s too late. Ludendorff stops the 
fighting and orders the troops to retreat, before 
the armistice negotiations have even begun. In 
doing so he makes arguably Germany’s most 
disastrous mistake of the 20th century. Thanks 
to the withdrawal of Germany’s troops, the Allies 
are certain that their enemy has been beaten 
- until that point they hadn’t even known how 
strong the German army was. According to 
historian David Stevenson, the Allied victory 
would have taken up to a year if the Germans 


had carried on fighting. Ludendorff’s command, 
however, negates any chance of a unilateral 
peace agreement - the Allies are able to dictate 
the peace on their own terms. Germany’s new 
civilian government has no choice but to accept 
this. Six weeks later the Armistice comes 
into effect, which results in the Treaty of 
Versailles at the start of 1919. For Germany 
this means considerable territorial concessions, 
mandatory disarmament and ruinous reparations 
payments - the nation is raging and looking for 
scapegoats. Ludendorff seizes the opportunity 
to spread a conspiracy theory that the 
democratic politicians are entirely to blame 
for the German defeat in the First World War. 

This myth, known amongst Germans as the 
‘stab-in-the-back’ legend, is continually exploited 
by right-wing extremist groups in the 1920s to 
stir up hatred against the Reichstag and the 
Treaty of Versailles. “Erich Ludendorff became 
not only the gravedigger of the German Empire, 
but also the creator of the Weimar Republic’s 
fatal flaw,” says historian Klaus-Jurgen Bremm. 
Ludendorff takes a backseat, only to be thrust 
back into the limelight five years later when he 
commits another terrible error. He wants to 
topple the government, alongside another First 
World War veteran - Adolf Hitler. 



MISTAKE: CARELESSNESS 

When Lincoln 
sends his bodyguard 
to the pub 

A t 10.25pm on 14th April 1865, 
the actor John Wilkes Booth 
shoots the US president in the 
back of the head with a .44-calibre 
derringer at Ford’s Theatre in 
Washington DC. Officer John Frederick 
Parker, who is meant to be guarding the 
president’s private box, is not at his post 
at this time. He is only discovered in a 
nearby saloon later, as Abraham Lincoln 
is fighting for his life. At 7.22 the next 
morning, the 16th president of the 
United States dies - due to a mistake 
that he committed. Evidence suggests 
that it was Lincoln himself who urged 
Parker to go to the pub until the play’s 
end. To this day historians remain 
mystified about why Lincoln acted 
as he did on that fateful night. 

Due to his untimely death, Abraham 
Lincoln was never able to achieve his 
most cherished political ambitions. 

He won the civil war and effectively 
liberated the slaves, but in 1865 the 
USA’s biggest political test was still 
ahead of it: the reunification of the 
Confederate states into the union and 
the enfranchisement of black citizens. 

“The rebuilding and integration 
of the South failed because of Andrew 
Johnson, Lincoln’s vice-president 
and successor in office” says historian 
Michael Burlingame. “He was 
a racist, and completely opposed 
to civil rights for black Americans.” 
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MISTAKE: INCEST 

WHEN THE 
PHARAOHS SEE 
THEMSELVES 
AS GODS 

Under the 18th dynasty, the ancient Egyptians 
underwent a major transformation: financially, 
militarily, and culturally. Akhenaten, Nefertiti 
and Tutankhamun represent some of the most 
famous pharaohs to take the stage on the Nile. 

But they were party to a dark secret... 



^ % 



FRESH BLOOD 

Nefertiti was the wife 
of the heretic king 
Akhenaten. She was 
one of the few who 
was allowed to join 
the pharaohs’ bloodline. 




C an you inherit a mistake? 

Can a fatal flaw be handed 
down from generation to 
generation until the mistake 
becomes so overpowering that it leads to 
the downfall of a dynasty? Around the 
year 1323 BC, at the end of his life, the 
19-year-old pharaoh Tutankhamun takes 
one last look at his empire, at the heroic 
constructions built many thousands of 
years before his birth that will endure 
for many thousands more: the work of 
the gods! But Tutankhamun must also 
have considered his own situation: he is 
an emaciated, crippled young man, 
more monster than god, barely strong 
enough to move on his own. In the 
shadow of the towering pyramids and 
grandiose temples to the dead, the 
young pharaoh must struggle daily 


against the pain writhing through his 
bones. How often he has cursed this 
body! The deformities, the limp - and 
always, this unending pain. Neither 
has he been blessed with children: 
two daughters were stillborn. When 
Tutankhamun dies in 1323 BC, a long 
tale of suffering comes to an end - one 
that had begun around 230 years before 
with a case of fatal self-confidence. 

It is Ahmose I, the founder of the 
18th Egyptian dynasty, who claimed 
that pharaohs are gods on Earth and 
should only have children with other 
deities. He married his half-sister 
Ahmose-Nefertari, and his son also 
married one of his sisters. Determined 
to keep their blood pure, the pharaohs 
draw their circle of blood relatives ever 
tighter: sons marry their mothers and 


grandfathers wed their granddaughters. 

The Egyptians were not aware of the 
consequences of incest, but its effects 
can easily be seen in the busts and 
statues discovered by archaeologists and 
in x-ray images of mummies. Elongated 
skulls and crooked spines are 
commonplace. Perhaps Pharaoh 
Akhenaten recognises his family’s 
gradual degeneration, because he weds 
Nefertiti - a woman from a separate 
bloodline. But his son Tutankhamun 
weds his sister - with fatal results. 

The young king shows signs of severe 
genetic flaws from a young age - every 
day is like torture. He has no hope of 
fathering living heirs. After his death, 
a brutal power struggle erupts during 
which Tutankhamun’s mother is also 
murdered. The powerful Egyptians fall 
into the clutches of scheming officials 
and General Horemheb takes over. 

It is difficult to guess the path the 
18th dynasty might have taken had 
Ahmose I not made the tragic decision 
to reproduce solely within his own 
family. Despite the genetic illnesses, 
the 18th dynasty built grand memorials 
and enjoyed military and economic 
success - to start with. Under 
Akhenaten, serious unrest begins to 
grow and when the genetic flaw dies 
along with Tutankhamun, the Egyptians 
are close to downfall. It is only under 
the 19th dynasty of Ramesses I that the 
world power begins to flourish again. 


THE REVOLUTION OF THE HERETIC PHARAOH 


Territorial gains and splendid 
architecture were not the 18th 
dynasty’s only legacies. The bloodline 
oversaw antiquity’s most drastic 
societal upheaval. When Pharaoh 
Akhenaten ascends to the throne in 
1351 BC, he embarks upon a radical 
restructuring of Egypt. Thousands of 
temples close, priests are dismissed, 
the nobility lose their rights. In place 
of Egypt’s hundreds of gods, there 
is now just one: the sun god, Aten. 


The people are not told whether or how 
they should worship Aten. Nor are they 
told how to live their lives. They are 
encouraged to forge their own way. 

This works well for a decade until 
a counterrevolution sweeps through 
the empire. However, monotheism and 
the concept of the individual survive. 
Without Akhenaten, Christianity, 
Judaism and Islam may not exist; 
nor the idea that all should be free 
to think, live and believe as they wish. 



THE BIGGEST MISTAKES IN 

WORLD ^HISTORY 

WHEN THE CRUSADERS TURN AGAINST SALADIN WHEN RUSSIA SELLS ALASKA TO THE USA WHEN THE CRUSADERS TURN AGAINST SALADIN 



MISTAKE: MEGALOMANIA 


RELIGIOUS 

WARRIOR 

He was the most famous 
Muslim hero: Kurdish 
commander Salah 
ad-Din (meaning 
‘integrity of belief’) 
served as an officer to 
the Sultan until he 
became Sultan himself. 

(Image from the film 
Kingdom of Heaven). 


When the 
Crusaders 
turn against 
Saladin 


How self-confidence can destroy an entire army 


SALADIN VS 
LIONHEART 

Once Saladin 
conquered Jerusalem, 
King Richard I (Richard 
the Lionheart) gathers 
his army for the 
Third Crusade. The 
threat of bloody 
carnage between the 
well-organised knights 
and Saladin’s troops is 
a real one. But when 
Richard is suddenly 
taken ill, Saladin sends 
his best doctors into 
the Crusaders’ camp to 
lend the stricken king 
medical aid. Richard I 
changes his goals. 
Instead of war, he 
focuses on peace talks. 
A three-year armistice 
is agreed upon. 

The peace lasts for 
several decades. 




T he height of summer, 1187: the 
Crusaders’ throats are dry and 
dusty like the desert sand at 
their feet. Their water supplies ran out 
some time ago. After an arduous march 
through the burning heat of Palestine, 
the exhausted men gaze longingly 
at the glittering surface of the Sea of 
Galilee. So close - yet unreachable. 

Like a wall, a foreign army blocks 
their way to the life-saving water. 
Saladin, the Sultan of Egypt, is waiting 
for the knights. Gathering their last 
reserves of strength, the Crusaders from 
Jerusalem ready themselves for battle 
- but thick plumes of smoke suddenly 
engulf them. Saladin’s soldiers have set 
the dry grass on fire and the scorching 
wind is blowing the smoke straight at 
the knights. It becomes difficult to 
breathe. Their eyes are burning. But 
it’s about to get worse: suddenly the 
air fills with an ominous humming 
sound. The smoke hides them until 
the very last moment, but hundreds 
upon thousands of arrows are raining 
down on the invading army. Wave 
after wave, they keep on coming. 


The Massacre of Hattin marks the 
beginning of the end for the Christian 
leadership in the Holy Land. An event 
that permanently alters the structures 
of power in the Middle East, as well as 
in Europe and Asia, and it is all down 
to the over-confidence of just one man. 

Flashback: despite a peace treaty, 
the Christian knights attack some Arabic 
pilgrims in 1187. Saladin subsequently 
gathers his army. He sets out across 
Jordan in July with 25,000 men and 
conquers the strategically significant 
city of Tiberias - then remains there. 
Saladin wants to avoid a direct 
confrontation with the Christians’ 
main army. The knights, on the other 
hand, show no hesitation. Just a 
day later Guido of Lusignan, King 
of Jerusalem, gathers his army of 
20,000 men. In their heavy armour, 
the Crusaders believe they are far 
superior to the enemy’s light troops. 

Only Raymond III, Count of Tripoli 
and Prince of Tiberias, advises the 
king against sending his entire army 
into the desert in midsummer. But his 
attempts at convincing him are in vain. 


Guido of Lusignan ignores this advice 
and sets out with his army, proclaiming 
“This is what God wants!” This error of 
judgement leads his soldiers straight 
into Saladin’s trap: two days later, most 
of the Christian army are dead. After 
a short siege, the last Christians leave 
Jerusalem and hand the city over to 
Saladin’s Muslim soldiers. 

If Guido of Lusignan had stayed in 
Jerusalem with his troops, they would 
have been able to defend their city 
with ease. There is plenty of evidence 
to suggest that Saladin would have 
dissolved his army if the Crusaders 
had not advanced through the desert. 

If the Crusaders had behaved more 
judiciously, they would have been able 
to strengthen their power in the Middle 
East, and a completely different set 
of political and social circumstances 
would have evolved over the following 
centuries. Dr Thomas Asbridge of the 
University of London describes the 
defeat of the Christians at Hattin as one 
of the factors that contributed to the 
turmoil that escalated in the Middle 
East during the next 800 or so years. 




WHEN RUSSIA SELLS ALASKA TO THE USA WHEN THE CRUSADERS TURN AGAINST SALADIN 





MLSTAKF: RHORT-SIGHTFDNRSR 

When 
Russia sells 
Alaska to 
the USA 

A $7. 2-million deal that proves to be an 
absolute bargain 

W ashington DC, 30th 
March 1867. The two 
men have been haggling 
and negotiating through 
the night. A signed piece of paper now 
lies between US Secretary of State 
William H. Seward and Russian 
diplomat Eduard de Stoeckl. One of the 
pair will become a tragic witness to one 
of history’s biggest errors of judgement. 
De Stoeckl, at least, is smiling widely. 

He is negotiating on the direct orders 
of the tsar and is pleased with the 
outcome. After the failed Crimean war 
(1853-1856) Tsar Alexander II wants to 
be rid of ‘Russian America’. The state’s 
coffers are empty: maintaining the 
colonies is expensive, the fur industry is 
no longer bringing in the cash. And the 
defence of this remote outpost is seen 
as an unnecessary burden. Seward, on 
the other hand, has an uneasy feeling. 

He has just bought Alaska - without 
consulting the president. And Seward 
has another problem. His signature has 
promised Russia $7.2 million - a figure 
that he doesn’t actually have. Feverishly, 
he tries to consider how he can justify 
the purchase of the ‘frozen wilderness’. 
When President Johnson learns of the 
deal, he is snubbed and publicly 
ridicules his Secretary of State who 
has bought such a useless “polar bear 
garden”. In spite of this the Senate 
agrees to the purchase - probably 
so they don’t lose political face. What 
remains, however, is the uneasy feeling 
of having bought a useless piece of 
dead wood from Russia. 

In reality, it is not long before the 
Alaska Purchase, feverishly engineered 
overnight, exposes itself as a serious 
mistake. Not for the USA - but for 
Russia. That’s because at the end of the 


19th century, American prospectors 
discover gold - and trigger a sensational 
gold rush, which floods the state 
accounts with several million dollars. 
What’s more: not long after, Alaska’s 
hard frozen ground also reveals black 
gold: crude oil. 

Today Alaska is the jewel in the USA’s 
raw materials crown, generating its 
original purchase price in just one day. 
Alongside crude oil and gold, coal, iron 
and copper have helped to make the 
state so wealthy that every full-time 
resident of Alaska receives a cheque for 
around $1,800 every year. Without the 
Alaska Purchase, the USA would not 
have been in the position to meet its 
own oil demand - and that would have 


had major consequences. The 
dependence of oil imports from 
countries like Iraq could have led to an 
even more aggressive strand of US 
foreign policy. Or the USA would have 
retreated almost entirely from the world 
stage - and would never have taken part 
in the world wars. The geopolitical 
consequences for the late 20th century 
would have been drastic. It’s difficult to 
imagine what a Russian territory with 
military bases and cities on North 
American soil would have meant during 
the Cold War era. It’s conceivable, 
however, that the Iron Curtain would 
have hung not over Berlin and Germany, 
but along the heavily guarded border 
between Canada and Russia instead. □ 



SALE OF 
THE CENTURY 

Both men believed they 
were getting a good 
deal, but only one of 
them was proven right: 
US Secretary of State 
William H. Seward 
[second from left] and 
the Russian diplomat 
Eduard de Stoeckl 
[third from right]. 


I 


I 
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QUESTIONS & ANSWERS 



MYSTERIOUS CRATERS 

Researchers have discovered 
several gigantic craters in the 
Siberian tundra. The holes in 
the ground have a diameter of 
up to 80 metres and are up to 
100 metres deep. 




They appear quite suddenly: in far-flung Siberia, 
scientists recently discovered gigantic craters in 
the permafrost. The holes are up to 80 metres wide and 
100 metres deep. They have almost vertical side walls 
and a bank around the crater that is usually only seen 
following a bomb explosion and, for that reason, both 
landslides and earthquakes can be ruled out as 
possible causes. One particularly large crater was 
thought to have been created by a nearby natural gas 
field. Scientists from the Russian Centre for Arctic 
Exploration were scratching their heads - until they 
abseiled into one of the holes and took some air 
measurements. They discovered high levels of the 
flammable gas methane. Normally, in this region, the 



presence of methane would register at 0.0001 79%, 
but the highest recording inside the crater measured 
almost 10%. The most likely cause is that the 
permafrost beneath the surface, which contains 
methane hydrate, is melting due to warming 
temperatures in the region. Consequently, the methane 
- usually trapped inside - is leaking. As a result it 
turns into a gas, ignites in the air and explodes. Now 
experts are cautioning that this phenomenon could V 

appear in places where it would pose a far greater 
threat to people. “It is important to understand that 
this is a very serious problem and we must research 
it. We suspect that there will be further explosions,” 
warns Russian geologist Vasily Bogoyavlensky. 



WHAT CAN MAKE THE iimiiiiiiiiimiiiiiiiiimiim^^ 

EARTH SUDDENLY 
EXPLODE? 
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DO YOU HAVE A QUESTION FOR OUR TEAM OF EXPERTS? 

Simply send us an email with ‘Questions and Answers’ in the subject iine to 

worldofknowledge@bauer-media.com.au 



HOW^^W^TI^Y A^CRMJR^DE FROM ICE? /////////////////^^^^^ 


( 1 ) The nine-person team from the Russian Centre for 
Arctic Exploration begins to explore the crater. The 
scientists are the first people in the world to have 
climbed down into such a hole. ( 2 ) At the bottom of the 
crater, they detect an unusually high concentration of 


methane in the air. ( 3 ) The researchers also take 
samples of ice from the crater walls and the ground to 
carry out further measurements. ( 4 ) It’s a tricky mission 
and one that could be dangerous, as nobody can really 
say when and where a new crater might explode. 


CONSPIRACIES 

A meteorite impact, missile 
strike, an alien landing: the 
cause of the crater is the subject 
of outlandish conspiracy 
theories. The first tests, however, 
seem to point to a completely 
different cause - albeit one that 
is no less terrifying... 


SPECIAL EQUIPMENT 

To find out what caused the 
craters, the Russian scientists 
abseil down the vertical walls of 
ice using crampons and pickaxes. 


QUESTIONS & ANSWERS 


The South African armadillo lizard 


WHY DO 
SOME 

LIZARDS 

CONSTANTLY 

BITE THEIR 
TAILS? 


has a particularly clever defence 
mechanism: when threatened, it 
grasps its tail with its mouth to 
form a tight protective ring. Its 
rigid spikes splay out from its 
body and keep the soft underside 
safe from predators. These 


ordinarily sluggish lizards have 
perfected their survival strategy 
so that they need just a few 
seconds to complete their 
transformation. In an absolute 
emergency, the armadillo lizard 
can even shed its own tail as a 


last line of defence. 






I - 




/ 










^ T..’. - 


























1 -r.v 
















K' r 


\ 








i,\ 






92 





C AN YOU C ONTROL A 
FIGHTER JET USING THE 
POWER OF THOUGHT? 




' It’s not for nothing that people 

speak of the power of thought. 
But could you really control an 
F35 fighter jet, using nothing 
more than brainpower? 
Apparently so. Scientists 
implanted two pea-sized probes 
into the brain of a woman who 
was paralysed from the neck 
down and connected her to a 
flight simulator. Seeking a way 
to turn her thoughts to actions, 
her neural activity was absorbed 
by 96 microelectrodes. But 
instead of connecting these to a 
joystick, the scientists linked the 
woman’s brain directly to the 
system that controls the fighter 
jet. That’s how she was able to 
fly the jet with the power of her 
thoughts alone. 


WHY DOES 
COFFEE 
TASTE MORE 
BITTER IN 
A WHITE 
CUP? 

The taste of your morning coffee 
could depend on the colour of the 
mug you choose. A study showed 
that coffee drunk from a white cup is 
perceived as being more bitter than 
when consumed from a mug that is 
blue or made of glass. Researchers 
suspect that the brain associates 
the brown hue with a ‘bitter’ taste 
and it is the white mug that most 
accentuates the colour contrast. 

So pay attention next time you 
choose a cup, it appears our 
eyes are drinking too. 




smartphone from drowning? 

If you drop your mobile phone in the bath, don’t panic! There are a few 
preventative steps you can take which might just save your precious 
bit of kit - without you having to take it to a repair shop. First, turn off 
the device by removing the battery, or, if it’s an iPhone, switch it off 
manually as you won’t be able to remove it. Be careful not to press any 
buttons afterwards as it could result in a short circuit. Next, if you can, 
remove the casing, SIM and memory cards. Then, using a towel, rub 
everything dry (do not use a radiator or hairdryer, as the heat could 
destroy the electronics inside the phone). Now it’s time for the rice 
treatment: this involves placing the individual components of the 
phone in an airtight container full of uncooked rice for between 24 
and 36 hours. The rice should draw out the water and dry out the 
phone. Placing the mobile directly in the rice also works. 


QUESTIO 








X 


908 , 1 53,400 

dollars are traded on the 

organ black market every year, 
according to experts. And the 
market is growing. 


WHAT ARE 

WE WORTH 

(on the black 
market)? 

Human organs [see left] aren’t the only 
things you’ll find on the black market; 
almost all parts of the human body find 
a buyer. This has led to a wildly growing 
illegal market for bodily tissues. The cornea 
from your eye, for example, can fetch 
up to $24,000, while the going rate for the 
Achilles tendon, small bones in the ear and 
parts of the ribs can run into thousands of 
dollars. However, there are marked price 
differences between different national 
markets: for example, in India a kidney on 
the black market costs just under $1 ,000, 
while in Romania or Moldova, it would set 
you back around $2,600. Buy one in the 
US, though, and you’d be looking at paying 
up to $262,000. Theoretically, your body 
is worth up to $45 million - but only if 
you could sell every last centimetre and 
usable chemical inside of you. 

BODY FACT: The human body contains 
0.2mg of gold, 1 .75mg platinum and even 
a bit of copper. However, all this would only 
earn you less than a cent. 

*Average price on the black market 


PHOTOS: Corbis (6); Istock; Alamy; Getty Images (4); SPL/Agentur Focus; PR (2) 
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What do physicists 
actually mean when 
they say 'really hot'? 


From one extreme to another: 
our temperature scale charts the 
hottest and coldest temps on Earth. 


-273.15°C 


equates to zero Kelvin, by definition the 
lowest possible temperature. 


-93.2X 


12.7°C 


WHICH CREATURES 

ARE FORGETFUL? 

For a long time scientists assumed that the 
phenomenon of forgetting was a purely human thing. 
But now scientists at Queen Mary University in 
London have discovered that one type of insect also 
experiences the sensation. They trained bumblebees 
to recognise that a yellow flower would yield a reward, 
while a black and white one would contain nothing. 
However, several days later, the test was repeated and 
the bumblebees seemed confused and it was clear 
that they could not remember where they were meant 
to fly to. The researchers linked this forgetfulness to 
the small brains bumblebees have [see scan above]. 
With a brain roughly the same size as a grass seed, it 
would be easy to mix things up and forget stuff when 
you have so much information to cope with. 


was the body temperature of a two- 
year-old boy in 2014 - the lowest that 
someone has survived. The highest 
recorded body temperature is 46.5°C. 

71°C 

was the temperature recorded in Iran’s 
Lut Desert back in 2005 - the highest 
ever on Earth. 

962X 

is the melting point of silver. 

1,200°C 

is the temperature of volcanic lava. 


s.ooox 


is the temperature produced by a 
conventional chemical bomb. 


15,000,000X 


is how hot the centre of the sun is. 


5,500,000,000,000X 


is the highest temperature ever achieved 
by humans. It occurred during a collision 
of lead ions in a research centre. 


1 ,420,000,000,000,000,000, 

ooo,ooo,ooo,ooo,ooo°c 


is the figure known as the Planck 
temperature: the highest possible 
temperature that can be calculated and 
designated by conventional physics. 
And it’s what physicists are talking 
about when they say ‘really hot’! □ 


was the temperature in the Antarctic 
in 201 0 - the lowest temperature to ever 
have been measured on Earth. 
















AND FINALLY. 



T o call this shindig exclusive^!] 
is an understatement. Tucked 
away from the outside world, 
Akarevuro is going wild > 
with his Kwitonda group, partying ^ 
hard in the truest sense of the word. ^ 
The gorillas have been tucking into<^ 
bamboo shoots for hours, which have' 


Mhen fermented into alcohol in the^ C 
’^animals’ stomachs. They’re raging, 
screaming and stumbling. Even 250kg ' 
Akarevuro tumbles over when trying to 
walk straight. It’s not very becoming 
behaviour for a majestic silverback. S 
Fortunately, they’re alone here in the 
deep jungle of the mountainous Virunga 


National Park in Rwanda. There are 
^ no gawping tourists, no film crews, 
% no paparazzi... but hang on: was that 
' a clicking noise in the bushes? And 
again? Yes, it was. Leaving aside how 
the photographer got here, he’s now 
suddenly right in front of the drunken 
partygoers, brazenly clicking away. 


1m 



1 






JUNGLE STAR VS PAPARAZZO 
When male gorilla Akarevuro noticed photographer 
Christophe Courteau taking pictures of his family, he 
didn’t hesitate - he just steamed right in. . . 


Gorillas are a peaceful bunch. Yes, really! But if the 
gatecrash one of their parties, things can get pretty 


paparazzi 


serious 


Again and again. Ciick, ciick, 


gives him a right hook, “it was iike a 


Christophe Courteau, one of the worid’s 'V rugby piayer running over me at fuii 


top nature paparazzos who seiis his 
photos to dozens of magazines - and 
this one of the private goriiia party couid 
net him a fortune. But it’s the moment 
Akarevuro sees red. The drunken 
aipha maie runs towards Courteau and 


peit,” recaiis the 54-year-oid. But the 
fact is, had Akarevuro been serious, 
Courteau probabiy wouidn’t be aiive. 
One biow can be fatai because a maie 
goriiia’s punch is six times stronger 
than a professionai boxer’s. It seems 


Akarevuro just wanted to teach the « 
snapper a lesson. After the attack he ^ * * 
chases away a blackback male who’d 

been cosying up to his femaies and ' _ 

. 00 

Courteau uses the moment to siip away ^ 
unnoticed. The photographer now § 

knows: the press aren’t weicome g 

at drunken apes’ parties, ca £ 
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Antibiotics, mercury, growth 
hormones, pesticides... new 
studies have found that the 
food you buy is increasingly 
contaminated. Is there anything 
left that is safe to eat? 
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The Egyptian 




Diamond Charm Bracelet 


uNP.xveL5 THe MySTeP.y op thp phxp.oxhs... 


24 


^carat 
GOLD 
PLATED 


Hand-set 
with a 
sparkling 
brilliant-cut 

DIAMOND 



Anubis 



Pyramid 



Lotus 



Eye of Horus 


exclusive dixmond jeweiiep^y fit fok x Q.ueeN 

Deep below the pyramids of Giza, amidst a labyrinthine maze of torch-lit 
walkways, he the tombs of the ancient pharoahs. Here, the curious mystery of 
the Egyptians unfolds in an intriguing display of signs and symbols and it is 
accepted that ah who visit this sacred burial ground are touched by a sense of 
magic. Now, you too can share in the power of the pyramids, with the Egyptian 
Sacred Treasures Diamond Charm Bracelet. 

14 INDIVIDUXLiy HXND-CP^XFieD CHXI^MS 
XND X BI^ILLIXNI-CUI DIXMOND 

The Master JeweUers at The Bradford Exchange explored dynasty after dynasty 
of Egyptian history to produce this exclusive treasure. The result is a luxurious 
bracelet featuring 14 sensational charms incorporating authentic ancient- 
Egyptian symbohsm. Each charm is a masterpiece in its own right - intricately 
sculpted by hand and enhanced with richly coloured enamels and briUiant 
24-carat gold plating. Many of the charms are also decorated with radiant 
crystals, and the impressive ‘Anubis’ charm features a briUiant-cut solitaire 
diamond! The hnk bracelet - also plated in 24-carat gold - measures 20cm and 
is finished with an elegant locking clasp. 
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Cleopatra 

Sun 

Scarab 

Futankbamun 
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Isis 

Nefertiti 

Ankb 

Horus Eagle 



©2014 The Bradford Exchange Ltd. 

A.B.N. 13 003159 617 

526-B1 086.01 


^ For quickest delivery, order online; ^ 

www.bradfford.com.au/eqypt 

Quoting promotion code: 79980 j 


SfNSXIIONXL VXLUe ON SUCH X VNIQUf DfSICN 

No other charm bracelet captures the essence of ancient Egypt like the Egyptian 
Sacred Treasures Diamond Charm Bracelet. Enthusiastic demand is expected, so 
respond now to reserve yours for five interest-free instalments of only S39.99 - that’s 
just $199.95 plus $19.99 postage and handling , backed by our 120-day money-back 
guarantee. Send no money now, simply return your coupon or go online today! 


THE 

BRADFORD 

EXCHANGE 

Please Respond 
Promptly 


NOTHING 




YES! Please reserve 

the “Egyptian Sacred 
Treasures Charm 
Bracelet” as described 
in this advertisement. I 
understand I need pay 
nothing now. 


Email: (optional) 

Please select your preferred reservation option: 
1. Gmail no stamp required, to: 


Please allow up to 1 0 business days 
for delivery. All sales subject to product 
availability and reservation acceptance. 

Credit criteria may apply. 

Our privacy policy is available online QL 
at www.bradford.com.au . From time to 
time, we may allow carefully screened 
companies to contact you. If you would ^ „ 
prefer not to receive such offers, please — 
tick this box. □ 


The Bradford Exchange, Reply Paid 86369 
Parramatta NSW 2124 

2. □ PHONE: Toll-Free 1 300 725 1 03 !) 

8am-5pm E.S.T Mon - Fri 

3. □ ONLINE at www.bradford.com.au/egypt ^ 

quoting promotion code: 79980 
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Pinetrees Lodge on Lord Howe Island 
is famous for exceptional meals, 
personalised service and our superb 
location on Lagoon Beach. Discover 
world-class diving, snorkelling, fishing, 
walking, surfing and golf, or just relax 
and rejuvenate on one of Australia's 
most beautiful islands. 


Book our Pay 5 Stay 6 Online Deal 

for travel in September and October 
201 5. Spring on Lord Howe is the best 
time of year! 


Visit once and discover why so many 
guests return to Pinetrees every year. 


REES 

LORD HOWE ISLAND 


lord howe island 
another world • close to home 



